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= Seal up a stream of electrons in a 
vacuum tube...and you have a space- 
defying genie that vitalizes industry 
...and can save countless lives! 

@As far back as 1930 the Sperry 
Gyroscope Company put electronics 
to work... introducing electronic 


control for the Sperry Gyro-Compass. 


@ From then on electronics was em- 
ployed whenever it could extend the 
usefulness and performance of Sperry 
products—as in automatic pilots, gun 
fire control devices, navigation instru- 
ments, both aeronautical and marine. 
And in 1939, came the Klystron, 
“heart-beat” of Radar. 
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@ In war, Radar tracked out enemy ® Sperry pioneered in helping develop 


plane, sub and ship positions, saving these and many other services for man- 
numberless lives by advance warning kind. But “pioneering” isn’t enough. 
of hostile attack. And today, in peace, And that’s why Sperry research and 
Radar brings new safety to mankind... practical applications of electronics 
plotting aerial and marine operations go endlessly on... in that search 
with pin-point accuracy, through pea- for something better which we call 


soup weather and over vast distances. product improvement. 





Sperry Gyroscope Company, Inc. 
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One way to meet 
higher costs 












More parts per day can be made on a multiple set-up 
j like this using Shelby Seamless Tubing for its high 
j machinability. 









Use Seamless Tubing 
and get more production per man-hour 























T takes ingenuity to figure out ways to combat rising Sizes of Shelby Seamless Tubing range from % inch to 
phere but you can profit from the experience of others. 10% O.D. inches and in wall thickness from .035 inches 

During the war, manufacturers learned that seamless to 1.500 inches cold drawn. Write for complete details 
steel tubing had advantages over solid forgings on scores and analyses available. 


of jobs. Production was increased many times by set-ups 
such as the one illustrated above. 

With Shelby Seamless Tubing you start out with th 
basic shape already made. This eliminates at least a 
forging and certain machining operations. The better 
machinability of Shelby Tubing and its uniform high 
quality permit fast production. Parts can be turned out at 
considerably less cost than those made by slower methods. 

You can obtain Shelby Seamless Tubing processed to 
suit your particular requirements. Our service engineers 

1, Connector 


work with you and with our own metallurgical depart- :; 
: : ° truck and trailer. 
ment to develop the material most suitable for your 2. Roller for trac- 
a . . tor. 3. Bearing < 
machining operations. 


shell. 4. Pump 


impeller. 5. Win- 
der for textile © 
machine. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 
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Tubing Specialties Division 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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Both Record-Breaking 
Target Breakers 


Whether you prefer an autoloader or a pump gun, 
you'll find a Remington the right gun. The Reming- 
ton Model 31 (left) pump-action, repeating shotgun 
was nicknamed “‘the gun with the ‘ball-bearing’ 
action”’ by aerial gunnery students, because of its 
velvety-smooth operation. On the right is the Rem- 
ington Sportsman, a 3-shot autoloader—points as 
naturally as your finger. 

Keep an eye on the high gun shooters at tourna- 
ments. Notice how many of them win with Reming- 
tons. For FREE literature, write Remington Arms 
Company, Inc., Bridgeport 2, Conn. 


Remington, 
cm 


“If It’s Remington—It’s Right! ’’ 


Sportsman is Reg. U.S. Pat. Off. by Remington Arms Company, Inc. 


SIX AGF SCHOOLS REORGANIZED 


The Airborne School at Fort Benning, Ga., is one of six 
Army Ground Forces schools which were reorganized on No- 
vember 1, 1946, as part of a long-range program to strengthen 
the AGF school system. The others reorganized include the 
Coast Artillery School, Fort Winfield Scott, Calif.; the Anti- 
aircraft School, Fort Bliss, Tex.; the Air Training School, Fort 
Sill, Okla.; and the Cavalry and Intelligence Schools, both at 
Fort Riley, Kans. 

Activities of the Airborne School will be assumed by an Air. 
borne Department in the Infantry School at Fort Benning. The 
Field Artillery School at Fort Sill is to be redesignated as the 
Artillery School. It will have a seacoast branch at Fort Winfield 
Scott to handle all matters pertaining to that specialty and an 
antiaircraft and guided-missiles branch at Fort Bliss to take care 
of all matters related to those fields. 

Activities of the Air Training School will be turned over 
to the newly created Air Training Department of the Artillery 
School. Those functions of the Cavalry School which pertain 
to fields other than animals will be transferred to the Armored 
School at Fort Knox, Ky. The Intelligence School’s activities 
will be placed under the Ground General School which is to be 
set up at Fort Riley. 


NAVY PERFECTS NEW MISSILE 


The Navy has perfected its “Bat’’ bomb to such an extent that 
fleet pilots and aircrewmen now are being trained in its tech- 
nical and operational use in preparation for the formation of 
two Privateer squadrons equipped with the deadly missile. 

Future cognizance of the Bat has been vested in the Bureav 
of Aéronautics in much the same manner as the Army turned 
over to the AAF its guided-missile program. 

The weapon is launched from aircraft and is directed to its 
target by radar echoes. It is approximately twelve feet long, has 
a wing span of ten feet, is carried suspended under a wing or 
below the fuselage of a “mother” plane, and has a range great 
enough to allow the mother plane to operate well out of the 
area of the enemy’s longest range antiaircraft fire. It is capa- 
ble of carrying a 1,000-pound bomb load. 


ATOMIC ENERGY RESEARCH 


Dr. William D. Coolidge, X-ray pioneer and consultant to the 
General Electric Research Laboratory, Schenectady, N. Y., has 
been named head of a new division of the laboratory which will 
be located at the Government-owned atomic-energy plant near 
Richland, Wash. Operation of the huge Hanford Engineer 
Works, where active material for several of the atomic bombs 
was produced during the war, was taken over by General Electric 
on September Ist. Activities of the new laboratory unit will be 
one phase of the extensive atomic-energy research and develop- 
ment program the company is conducting for the Government. 


FOREIGN SCIENTISTS AID AMERICA 


Continuation of the joint State-War-Navy program for utiliz- 
ing the scientific knowledge and skills of selected German and 
Austrian specialists in science and technology to further Ameri- 
can military research and development recently has been an- 
nounced. It is planned within the next several months to bring 
to the United States additional volunteer Austro-German spe- 
cialists to join the more than 200 brought over since the end of 
the war in Europe. (Continued on p. 298) 
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Your satisfaction with the safety of your drivers’ lives 
and loads mounts as fast as the miles when you have 
Bendix: Westinghouse Air Brakes on your vehicles. For 
every mile clicked off on their speedometers proves 
again that they are safeguarded by the world’s safest 
power-to-stop. 

And mile after mile your cost records will display the 
wisdom of your choice too. Bendix-Westirghouse 
keeps your trucks where they belong—on the road, on 
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the best brake 





AUTOMOTIVE 
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9e more sure! 





schedule, making money for you without brake service 
delays. Increased mileage only emphasizes the economy 
of Bendix-Westinghouse Air Brakes. If your equipment 
does not have Air Brakes, talk to your Bendix-Westing- 
house Distributor. He can show you how easy and 
inexpensive it is to add this protection to your present 
vehicles, or will assist you in selecting, for new equip- 
ment, the right type of Air Brake for the specific job. 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY, ELYRIA, OHIO 





WORLD STANDARD 
OF SAFETY 


AIR BRAKES 
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AETNA-STANDARD 
ENGINEERING CO. 


YOUNGSTOWN, OHIO 
ASSOCIATED COMPANIES: 
HEAD, WRIGHTSON & COMPANY, LIMITED 
THORNABY-ON-TEES, ENGLAND 
JOHN INGLIS COMPANY, LIMITED 

TORONTO, ONTARIO, CANADA 




















New Developments 





These men, who will be thoroughly screened on the basis of 
ability and potential contribution to furthering America’s mili- 
tary and industrial development necessary to the defense and 
prosperity of the Nation, will at first concentrate their efforts 
exclusively on Army-Navy projects. Upon completion of their 
work for the Army and the Navy they will be made available to 
American industry through auspices of the Department of 
Commerce after a further thorough screening and investigation 
to determine their eligibility for status under immigration laws 


AIR-BORNE WEATHER INSTRUMENTS 


The Weather Equipment Flight Detachment, a unit of Army 
Air Forces Headquarters, has been engaged in joint research 
with the Meteorological Branch, Signal Corps Engineering 
Laboratory, since August 1943, studying the newest air-borne 
instruments for weather detection and recording. 

Highly skilled crews are currently using Boeing B-29 Super. 
fortresses, North American B-25 Mitchells, Boeing B-17 Flying 
Fortresses, and a Beechcraft AT-11 trainer as flying labora- 
tories to test formerly secret instruments including “Sferics,” 
aérographs, drop radiosonde, and aircraft hygrometers as well as 
the newest radar equipment. These instruments have been de- 
veloped by the Signal Corps Engineering Laboratory, which 
recently sent a radar signal to the moon and back. 

Due to the development of this equipment through the work 
of the flight detachment, many of the instruments will be used 
in cosmic-ray and upper-air flights planned by the AAF. 


SUPERSONIC CENTRIFUGE 

The Navy has completed plans for construction of the world’s 
largest human centrifuge, to be used in studying man’s reactions 
to forces developed in flight at supersonic speeds and in testing 
equipment for new high-speed aircraft and rocket projectiles. A 
building to house the centrifuge will be erected at the Naval Air- 
craft Modification Unit, Johnsville, Pa., by the Bureau of Yards 
and Docks. 

The Navy’s human centrifuge will be the only one in the 
country capable of simulating actual flight patterns, and the 
building will contain every device developed for the study of 
human reactions to air speeds approaching 1,000 miles an hour. 
The centrifuge will resemble in principle an amusement park 
“airplane,” with a cab on the end of a long arm that revolves 
around a central shaft. A low-pressure chamber in the cab will 
permit it to simulate the altitude pressure of 60,000 feet. 


MATERIALS STOCK PILE 


The AAF’s Air Matériel Command is participating with other 
branches of the armed services in the stock-piling of certain 
strategic and critical materials. Under Secretary of War Kenneth 
C. Royall recently stated that the Government is starting imme- 
diately to build up a $2,100,000,000 war-reserve stock pile. 

The whole program is under the direction of the Army-Navy 
Munitions Board. The purpose is to stock-pile during peacetime 
a number of materials which in the event of an emergency would 
be vitally needed for military requirements and whose normal 
sources of supply might be cut off by enemy action. 

Some of the materials AMC will store in its warehouses are 
chromite, graphite, magnesium, and nickel oxide. A portion of 
these warehouses might also be earmarked by the AAF for 
storage of materials by other armed services, including the 
Navy. 


NEW HIGH-SPEED PATROL PLANE 


The Navy disclosed recently that it has developed a new type 
long-range reconnaissance patrol plane. Designated the X P4M-1, 
the plane was built by the Martin Aircraft Company in conjunc- 
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The trend today in commercial transport is to big- 
ger and higher-powered vehicles to handle bigger, 
heavier loads. 


Here is where peace insurance begins. 
Heavy-duty civilian jobs like the one pictured 
above are the proving grounds for bigger, 
tougher military equipment. Improvements per- 
fected here will enable the U. S. to be supplied 
with superior military transport—fast and in 
volume—should the need arise. 


For 40 years Timken has been the leader in the 
development of axles and brakes for heavy-duty 
vehicles. Timken will continue to improve the “big 
boys” of commercial hauling and to cooperate in 
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Timken axle-equipped six-wheel vehicles carry, move and stop huge 
loads of industrial equipment like this in cities all over America. 


Peace insurance begins 
on jobs like this! 
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every possible way to make our military vehicles 
the world’s finest. 











TIMKEN 
AXLES 


THE TIMKEN-DETROIT AXLE CO. DETROIT 32, MICH. 
WISCONSIN AXLE DIVISION . OSHKOSH, WIS. 
TIMKEN AXLE BRAKE DIVISION «¢ DETROIT 32, MICH. 
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KING-SEELEY’S 


Service Record 


The records show that between Febru- 
ary, 1941, and August, 1945, King-Seeley 
employees produced and delivered to 
our Armed Forces more than 385,000,000 
pieces of special war materials. In addi- 
tion to this, more than 1,000,000 pieces of 
regular production items such as gover- 
nors, gauges, and speedometers for both 
combat and supply vehicles were produced. 


We feel justly proud of this record and 
the sixth Army-Navy “E” Award given us 
May 12, 1945, in recognition of this 
accomplishment. If necessary, we can do 
it again, but right now we are devoting 
all our energy to the production of peace- 
time civilian goods to the end that all may 
enjoy true prosperity. 
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ING~ JBELEY 


(ORPORATION 
ANN ARBOR . MICHIGAN 


GRAND RAPIDS YPSILANTI 


ANN ARBOR 
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New Developments 





tion with the Bureau of Aéronautics. It is powered by both 
reciprocating and turbo-jet engines. The two types of engines 
are mounted together in the same nacelle giving the plane the 
appearance of a conventional 2-engine plane, although it has 
four power plants. The combined power output produces a speed 
that has in the past been attainable only by fighter aircraft. 


ORDNANCE TRUCK-DYNAMOMETER 


A mammoth 60-ton, 1,000-horsepower, 45-mile-an-hour com. 
bination truck-dynamometer, built through the codperative efforts 
of the General Electric Company, the Knuckey Truck Company 
of San Francisco, and the Ordnance Department, will soon ap- 
pear at Aberdeen Proving Ground, Md. 

Primary purpose of the 40-foot, gasoline-electric dynamometer 


It pulls 60,000 pounds. 


is to test the tractive effort of large Army wheeled and tracked 
combat vehicles over various types of terrain. As such, it rates 
a maximum drawbar pull of 60,000 pounds at speed as low as 2 
miles an hour. 


ELECTRONIC RESERVE UNIT 

The Navy’s Electronic Warfare Reserve program was 
launched recently with the activation of the first Organized 
unit at Washington, D. C. Designed to help Reservists keep 
pace with the rapid advances of the science of electronics, the 
program will be broken down into the four major subdivisions 
of communications, technical electronics, combat information 
center training, and antisubmarine warfare training. 

Training planned for electronics personnel includes classroom 
lectures, the maintenance and operation of equipment at naval 
shore facilities and on ships assigned to the Naval Reserve, the 
assignment of laboratory problems, extensive use of training 
films, recordings, and correspondence courses, as well as visits 
to civilian and naval laboratories specializing in electronic war- 
fare research. 


AIRCRAFT RESCUE EQUIPMENT 


To provide swift entry into crashed airplanes, the AAF has 
developed a forcible-entry kit containing a powered circular saw 
as well as a powered push-pull hacksaw. A powerful winch 
provides tremendous force for a grappling hook. All powered 
equipment is mounted on a jeep which carries a 3-kilowatt gen- 
erator driven by the engine transmission, offering a completely 
high-powered, mobile unit capable of traveling over the roughest 
terrain. The unit includes crowbars, axes, cutters, and other 
hand tools made of “nonsparking” material, which is also used 
for the powered equipment, eliminating the former danger of a 
spark igniting spilled gasoline or oil around a crashed airplane. 
The unit includes two walkie-talkie radios, a folding 8-foot 
ladder, protective clothing for the two operators, and two cylin- 
ders of carbon dioxide. (Continued on p. 302.) 
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This big Alcoa Aluminum Forging and the smaller pair are 


airplane structural members. You know they’re dependable, 


therefore, yet they save weight where lightness is essential. 





Consider them against your needs— 


They’re massive parts; capable, because of their 





grain structure, the choice of alloy, and their design, 

of taking plenty of punishment. Their complex shape 

shows that you need not feel restricted in designing 
forgings of Alcoa Aluminum. 

Used in parts that move or products that 

must be moved, Alcoa Aluminum 

Forgings enable you to re- 


duce dead weight without 


Pa 
_ tee 2 





sacrificing strength or 
safety. For help in including 
them in your products, call 
the nearby Alcoa office. Or write ALUMINUM CoMPANY 
or America, 2137 Gulf Building, Pittsburgh 19, Penna. 


Vi c oy ALUMINUM 
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MASON & HANGER 


COMPANY 


Incorporated 


SILAS MASON 


COMPANY 


Incorporated 





Established 1827 


o 


ENGINEERS—CONTRACTORS 
BUILDERS AND OPERATORS 
OF ORDNANCE PLANTS 


? 


900 Fifth Ave., New York 18, N.Y. 
Richmond, Ky. - Lexington, Ky. 
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New Developments 





NEW GUIDED MISSILES PLANNED 


Rockets that will surpass the German V-2 in speed, dig 
accuracy, and effectiveness are the primary objectives of 2 Dro 
gram of guided-missile research being conducted jointly 
General Electric and the Army Ordnance Department, Special 
facilities have been provided by the Army at the Company's 
Schenectady works for testing new types of rockets and Motors, 





RADIOTELEMETERING 


Navy electronics equipment, by which a complete record af 
engineering data may be obtained. from the test flight of a 
aircraft without risk of loss of life to the test pilot, was deme. 
strated recently. The equipment, which was developed for ang 
will be used by the structures division of the Navy’s Buregy 
of Aéronautics, uses radio control to fly the plane, and televisigg 
or radiotelemetering to transmit data from the plane in flight tp 
recording stations on the ground. Thus a running account of 
stresses and strains developed in critical maneuvers is obtained, 
and in the case of a complete failure the actual load or forge 
which caused failure is known. 


WEATHERMEN FLY 2.500 MILES DAILY 


Hourly meteorological reports radioed to AAF weather sta. 
tions from a Boeing B-29 Superfortress cruising over the North 
Pacific are solving the weather mystery of that vast area. Under 
the command of Lieut. Col. Karl T. Rauk, the weather planes 
execute daily flights of 2,462 miles from Castle Field (Merced), 
Calif., to Anchorage, Alaska. They cover the “brewing ground” 
for much of the bad weather which vitally affects the United 
States, particularly the West Coast, and are making the first 
regular aérial weather observations ever taken over these far 
northern waters. 

Each plane follows a predetermined course from its take-off 
at Castle Field until arrival at Anchorage. During the first lap 
of the trip, the B-29 fiies over the ocean at a height of 500 feet 
to determine conditions at sea level. At a designated point 80 
miles west of Vancouver, British Columbia, it climbs 10,00 
feet with the weather officer taking readings at every thousand 
feet. Conditions observed on the trip may affect U. S. weather 
an average of thirty-six to forty-eight hours later. 

Within the next few months Air Forces planes based in 
Alaska will cover the Aleutian chain. Other routes cover the 
North Atlantic area, originating from bases in Newfoundland. 
West Palm Beach, Fla., marks the beginning of the Central 
Atlantic flights, and weather planes fly from the Azores over 
the South and Central Atlantic. Additional flights have been 
planned from Hawaii and certain islands in the southwest Pacific. 


TWIN-ENGINED HELICOPTER 


The world’s largest and first twin-engined helicopter, known as 
the Navy’s XHJD-1, has been built by the McDonnell Aircraft 
Corporation in collaboration with the Bureau of Aéronautics. 
Two 450-horsepower Pratt & Whitney Wasp Junior engines 
power the craft’s two lifting rotors which are arranged side by 
side. The big 40-foot blades turn in opposite directions, making 
a tail or torque rotor unnecessary. The span from rotor tip to 
rotor tip is eighty-one feet. The helicopter will cruise at more 
than 100 miles an hour with a useful load of over 3,000 pounds. 


FUEL-CARRYING GLIDER 


The XFG-1, a high-speed, fuel-carrying glider of radical de- 
sign, may help commercial air liners make longer overwater 
hops with more passengers than they now can carry. A 764- 
gallon “flying gas tank,” Experimental Fueling Glider No. 1 
was intended to refuel Tokyo-bound B-29’s in flight but was still 
being tested when the war ended. (Continued on p. 304.) 
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“Caterpillar” Dreee 





ON DUTY AT PEARL HARBOR 





A, in many another military and naval 
installation around the world, “Caterpillar” Diesel 
power is serving reliably at the U. S. Navy's 
Submarine Base, Pearl Harbor, T. H. 


Four sturdy “Caterpillar” Diesel D8800 Engines 
power the compressors and salt-water pumping 


plant for this important base. 


Built with the rugged stamina to carry their full 


rated load hour after hour and day after day, 
“Caterpillar” Diesels have a reputation through- 
out the Services for doing a dependable job 
regardless of conditions. Their steady usefulness 
and long life are backed by the parts and service 
facilities of a dealer organization known every- 


where as the finest in the Diesel industry. 


CATERPILLAR TRACTOR CO. «+ PEORIA, ILLINOIS 


CATERPILLAR DIESEL 


ace. U.S. PAT. OFF. 


ENGINES - TRACTORS - MOTOR GRADERS - EARTHMOVING EQUIPMENT 
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METALWORKING 
MACHINERY 











Cold Headers for Bolts, Screws, etc. 
Bolt Head Trimmers 
Screw Thread Rolling Machines 
Nut Forming Machines 
Nut Tapping Machines 
Screw Slotters 
Rivet Drillers 
Power Presses of all Kinds 
Eyelet Machines 
Small Arms Ammunition Machines 
Collapsible Tube Machines 
Thread Rolling Machines for Shells 
Wire Drawing Machines 
Rolling Mills for Sheets and Strips 
Rod and Tube Mills 
Flatteners and Straighteners 
Gang Slitting Machines 
Swagers, Pointers, Coilers, Winders, etc. 


Special and Miscellaneous Machines 








WATERBURY FARREL 
FOUNDRY AND MACHINE COMPANY 
Waterbury Connecticut, U.S.A. 


SALES OFFICES: 


CLEVELAND NEWARK, N. J. 


CHICAGO 














New Developments 





NOW=—SUBMERSIBLE JEEPS 


The Navy Department Bureau of Ships has ordered a large 
number of “deep-water fording kits” which will be used to equ: 
jeeps for underwater operation at beaches and in fording Streams 
Containing 125 parts and weighing about 117 pounds, the “sub, 
marine kits” were ordered from Willys-Overland Motors, Ine, 
primarily for the use of the Marine Corps assault and OPeratiog 
forces which specified that the kit, when installed, should mai 
the jeep operable in water one foot higher than the hood for . 
period of 15 minutes. 





AMR R.0.T.C. PROGRAM 


A far-reaching Army Air Forces Reserve Officers’ Training 
Corps program, designed to provide the AAF with a steady flow 
of college-trained officers, began this fall at 76 colleges an 
universities throughout the United States with facilities ayajj. 
able for an enrollment of 16,200 students. Future plans anticipate 
participation by 50,000 students at 150 colleges. The 4-year pro. 
gram for Air R.O.T.C. students will consist of a 2-year elemen. 
tary course and a 2-year advanced course leading to a com- 
mission as second lieutenant in the Air Reserve. 


THE SKYRAIDER—AERIAL WARSHIP 


The AD-1 Skyraider, first of the Navy’s new attack-type air. 
craft, carries more destructive firepower than the guns of a light 
cruiser. The new airplane can mount 5-inch rockets or 12-inch 
“Tiny Tims,” the largest carried by aircraft. The “Tiny Tims” 
are 12 feet long and weigh 1,300 pounds. 

Extremely versatile as a weapon carrier, the plane can ac- 
commodate a 6,000-pound load of bombs, torpedoes, fire bombs, 
radar units, or extra fuel tanks without the necessity of chang- 
ing armament installations. Its greater speed and maneuver- 
ability, plus its greatly increased fighting equipment, make the 
Skyraider one of the most formidable attack planes of its type 
to fortify the postwar fleet. 


STORM SPOTTING STATIONS 


Peacetime AAF plans for a network of thirty-five storm- 
detection radar stations by the end of this year are now under 
way. Six stations are already in operation within the United 
States. Programs for the extension of aircraft weather recon- 
naissance and research in weather of the upper atmosphere 
have also been planned. Of importance in connection with the 
use of rockets and guided missiles, the research program of the 
Air Weather Service calls for special investigations of strato- 
sphere weather and for special weather studies in such fields as 
electronic instruments, the use of electronic computers as an 
aid to forecasting, and special techniques for weather forecasting. 


“JATO” FOR AIR TRANSPORTS 


Tests of a rocket motor for assisting transport aircraft take- 
offs have been successfully completed by the Air Transport 
Command's Fourth Ferrying Group at Memphis, Tenn. With the 
aid of four “JATO” units, installed under the wing, a Douglas 
C-54 Skymaster used in the tests took off after a ground run 
of less than 700 feet. Normal ground run of a loaded C-54 is 
approximately 3,000 feet. 


NEW NAVY PRIMARY TRAINER 


Initial test flights were made recently on the Navy’s newest 
primary trainer, the XNQ-1, built by the Fairchild Engine and 
Airplane Corporation at Hagerstown, Md. A 2-place all-metal 
monoplane, the new trainer has an unobstructed one-piece bubble 
canopy giving all-around visibility to both the instructor and 
student—a feature which is expected to reduce accidents due to 
collision. Powered by a 320-horsepower, 9-cylinder radial Lycom- 
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o Whether you want high strength, uniform- 

“ ity, light weight, low cost, extreme shape 
accuracy, or exact duplication in quantity, 
you'll likely find the answer to your problem 

é in steel castings made by A.S.F. 

h . . 

” Simple or complicated shapes. One pound 

: to 5000 pounds. Volume to suit your needs. 

s Quality in every step—from design to finished 

d product. These are the things that have 

' earned for A.S.F. the reputation for fine cast 
steel . . . the reputation for ingenuity and 
“follow through.” 

A.S.F. has the men, materials, facilities, 


and experience to serve you in many ways— 
in research, recommendation, development, 
production . . . backed by more than four 
decades of progress. Let us give you the 
facts about A.S.F. cast steel. You may be 


surprised. 





AMERICAN STEEL FOUNDRIES 


CHICAGO 


MINT-MARK OF C) FINE CAST STEEL 
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43 YEARS OF 


New Developments 
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. ing engine, the monoplane has a top speed of 170 miles an hour, 
S (cay a stalling speed of 53 miles an hour, and a rate of climb of 1.200 
WY) feet a minute at sea level. 


SERVICE _- AIRPORT OBSTRUCTIONS CHARTED 


The preparation of a series of obstruction plans covering al) 


UNIVERSAL JOINTS Yj, 3 major airports in the United States as an additional safety factor 

--. & in the take-off and landing of heavily loaded planes has beep 

undertaken by the Coast and Geodetic Survey, Department oj 

PROPELLER SHAFTS Commerce. Ultimately 583 principal airports will be covered, 
kkk 


Obstruction plans show the runways at airports and the ob. 


TRANSMISSIONS structions above a 40-to-1 glide angle from the end of the 
runways. 

x xk These plans are not maps, and most physical and cultura) 

POWER TAKE OFFS features below the 40-to-1 glide angle are intentionally omitted, 

in The highest point of the usable landing area—considered the 

xk kk official elevation—is shown for each airport. In addition to the 


FRONT AND REAR Yj; i characteristics of the airport only those obstructions are showp 


which extend above the approved glide angle and are within g 


_ PASSENGER CAR AXLES ,& = §©3-mile radius of the end of the runways. Profiles of the runways 


are included in the obstruction plans. 





NEW AIR TRAFFIC SYSTEM 


To alleviate air traffic congestion, a new system of traffic-flow 
control will be inaugurated soon by the Civil Aéronautics Ad- 
ministration in its twenty-five area control centers within the 
United States. Units are being established in the New York and 


Washington centers, and the primary purpose will be to allot 


S ad | Cc 3 4 MA N U FAC T U ee I | G available air space in bad weather so that all aircraft—whether 


Division of Dana Corporation scheduled or nonscheduled, including Army, Navy, and private 
TOLEDO 1, OHIO —will each receive a proportionate amount. 

This means that the actual flight planning, especially by air 
carriers, can be advanced so that passengers and operating per- 
sonnel will not be inconvenienced by last-minute cancellations 
caused by traffic density. 


EVERLASTING SILICONE PAINT 

Progress being made in the development of silicones, the new 
materials derived from sand, indicates that within five years 
automobiles, refrigerators, electric ranges, and hospital equipment 
will be finished with a silicone paint that will retain its original 
color and gloss permanently. In addition, it is expected that 
brighter and clearer colors will be obtained with the silicone 
materials. Tests of the paint, still in the developmental stage, 
show that the silicone product is highly resistant to severe 
weather conditions, chemicals, and heat 


NEW 5-IN-1 RATION 

The 5-in-1 ration, consisting of five rations in one package, 
intended for the feeding of small groups of soldiers separated 
from their kitchens, has been adopted by the Army. One and 
one-half million units of this ration will be procured for training 
and field operations during 1947. 

Intended to provide sufficient food for 5 men for one day, the 
ration, which contains from 3,566 to 4,056 calories, depending on 











Builders of hammermills, attrition mills, and 
special mills for grinding of wood pulp, feathers, pea- 


nut shells, metals, etc. the menu, has been shown by tests to be adequate nutritionally 

Operators of a complete experimental grind- and stable under divergent climatic conditions. Arctic testing for 
ing laboratory to which come many unusual and diffi- stability is planned this winter. With its wide variety in menus, 
cult grinding problems for study and possible solution. the 5-in-1 ration has proved to be highly acceptable to men in 


combat and field situations. Weighing twenty-five pounds when 
THE B A U e Q 2 fe Oo Ss. Co. packaged, the ration is of suitable size and weight to be animal- 
SPRINGFIELD, OHIO packed or man-carried, and it may be parachuted or air-dropped 

‘ with a minimum of damage to the package and contents. 

There were no fruits in former rations, whereas the new one 
has fruit cocktail, peaches, apricots, and sliced pineapple. Canned 
bread has been substituted for biscuits, fruit crystals for coffee, 
and there is plenty of cocoa. 
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The Approved All-Purpose Distress Signad 











} 
: Pe. sii. f-p DAYNIT DISTRESS 
: a a, Patents Applied For s IG e A L 
-D 4 » calle 
of 
d ty 1,500,000 NOW BEING MADE FOR ARMED FORCES 
, pe Identified as SIGNAL DISTRESS DAY AND NIGHT MARK 13 MOD O 
1€ 
%*& STANDARD — U.S. Navy and U. S. Naval Air Force. 
) %& STANDARD — U. S. Marine Corps. 
1 %& APPROVED by the U. S. Coast Guard for ships’ lifeboats and life rafts. 
e %& APPROVED by the Civil Aeronautics Administration as replacement 
e for Very pistol and cartridges. 
D % SPECIFIED by Air Transport Association for all inflatable life rafts. 
a % OBSERVED from aircraft in Official U. S. Coast Guard test—33 miles. 
s % OBSOLETES pistol-projected, floating and roran-candle type signals. 
: ‘< absolutely watertight. Light—less than 
Hand held. Safe. Each signal is absolutely w 18 d bright 
y 7 oz. Compact—5'e"' long. 20-second brilliant night flare plus “secon at 
i i nds of steel container. Can be seen day or night wh 

orange day smoke in opposite e <ovcls. Available at all marine 
, overcast would obscure pistol or roman-candle type signals. 
} and aviation supply dealers. Accept no substitutes. 


: HERIAL PRODUCTS, INC., MERRICK, L. I., N.Y. 


in The Bendix-Weiss Rolling Ball Universal Joint 


Here Shown Disassembled 


STROM BALLS Sewe the Armed Forces 


Here, in the Bendix-Weiss Constant Velocity tary and civil production where the high degree 





Universal Joint, Strom Balls do their part in of perfection of Strom Balls serves industry, en- 
making military vehicles, from Jeeps to 14-ton abling it to provide the finest bearing equipment 
Armored Cars, the efficient fighting equipment for every military requirement. Strom Steel 


that they are. This is only one spot in our mili- Ball Company, 1850 S. 54th Ave., Cicero 50, Iil. 


Largest Independent and Exclusive Metal Ball Manufacturer 


i. {rot} BALLS © Serve Industry 
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Manufacturers of over 360 
different products for home 
and industry 





ARMSTRONG CORK COMPANY 


MUNITIONS DIVISION 


Lancaster, Pennsylvania 
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F rom the Record 


A TRIBUTE TO THE CHAPLAINS’ CORPS 


In war and in peace, each hour of the day and night, , 
chaplain must be a devoted lover and servant of his God, his 
country, and his fellow man. And never more than now has 
civilization needed him, as, painfully and perilously, the world js 
poised upon the cliff of chaos, in constant danger of being hurled 
once again into the deadly whirlpools of atomic and cosmic war. 
fare. All of us must realize that the precious, peaceful, promised 
postwar world is struggling for its very life, the life for which 
millions of America’s sons, among them so many of our owp 
companion-chaplains, have spilt their rich young blood. 


But charity hopeth all things, St. Paul tells us, and in the 
inspiration of charity we must continue to hope and work toward 
the golden goal of international understanding, for only when 
nations are bound by bonds of good will instead of steel cap 
there be a rebirth of peace on earth. Charity is the keynote, the 
source, and the fountainhead of religious thought and hope. By 
religion alone man can ascend angellike to God as God descends 
to man with the fullness of His paternal love, and the chaplain 
in the armed service of war or of peace is in God's service to 
help man climb the Jacob’s ladder of religion, nearer his God. 


Our Nation’s chaplains have written a proud and enviable 
record surpassed, I believe, by no other corps within the armed 
services. And I hold that one of the most precious fruits gathered 
from the bitter cross of war was proof, given by the whole 
Chaplains’ Corps, that bowing the head and bending the knee to 
God only fits man mere bravely and more fully to raise his arm 
in defense of his country. Upon the battlefronts of the war 
world I have seen you seal your devotion to God and man with 
blood, sweat, and tears, even unto the gift of your lives! 


I CALL on you who have come back from Anzio and the Bulge, 
from Iwo Jima and Guadalcanal, Guam and Okinawa, Europe, 
Africa, Asia, Alaska, and the Aleutians, I call on you as Moses 
called upon the remnant of Israel, to rally to save our Nation’s 
soul redeemed by the broken lives of millions of her sons. For if 
America or any nation is to live she mtust turn to God. .. 


Today in a world of promised peace, you then must continue 
to strive to keep alive in our great Nation’s soul reverence for 
God, respect for the dignity and destiny of the individual man 
regardless of ancestry, class, or creed—a love of God that makes 
man tolerant, kind, and just to all his fellowmen. Thus will the 
chaplain follow the nobility of his sacred calling, keeping faith 
with God and man, helping man to keep faith with God... 

Within you rests the power of peace, for God has granted you 
the grace to guide and guard men into the haven and the heaven 
of His love. In this postwar period when men stand frozen in a 
fog of fear and racial currents of hate threaten once again to 
envelop not only continents but whole hemispheres, the first duty 
of our postwar chaplains is to help men make peace among them- 
selves, for until they do it is futile and foolhardy to believe they 
can make peace among nations. 


As nations seek to mold other nations to their own image, the 
chaplain must seek ever to make men realize and remember that 
God created man in His image and promised that he who fol- 
loweth Him walketh not in darkness. Only in imitation of Him 
are we delivered from all blindness of heart, bigotries, and hates! 
—Francis Cardinal Spellman, Archbishop of New York, Military 
Vicar to the Armed Forces, before the Sixteenth Annual Con- 
vention of the Chaplains’ Association of the Army and Navy. 
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“A highly valuable record of great achievement.”’ 


—Pasadena Star News 


By Lieutenant General 


LEVIN H. CAMPBELL, Jr. 


Chief of Ordnance of the United States Army (1942-46) 


“Here is history on a high plane. The author tells with- 
out striving for dramatic effect the story of the stu- 
pendous, almost miraculous production of weapons and 


equipment which enabled the allies to win the war. . 


“His book of 452 pages is jammed full of facts and 
statistics, Unquestionably it will be a source book for 
historians seeking to tell the real story of how America 
won the war. It is highly recommended, especially to 


—Chicago Tribune 


students of military science.” 
lllustrated with photographs and charts 


At all bookstores @ $5.00 
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fine tools 


* Brown & Sharpe has always put 
into fine machinists’ tools the 
largest possible measure of good 
workmanship, fine materials, sound 
design and careful finish. That's 
why skilled machinists have always 
held Brown & Sharpe Tools in 


In every quality that distin- 
guishes fine tools, Brown & Sharpe 
machinists’ tools are distinguished 
... they give every purchaser a gen- 
erous return on a sound investment. 
Brown & Sharpe Mfg. Co., Provi- 
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THE GATES RUBBER COMPANY 


Engineering Offices and Stocks in All Industrial Cities 
Home Offices and Factory — Denver, Colorado 
































At your service 


@ Thousands of square feet of floor space, 
specially developed machinery, highly 
skilled workmen, unique engineering re- 
sources to produce in large quantities, ex- 
peditiously, to high quality standards. 



































SEAMLESS METAL BELLOWS 
METAL STAMPINGS 

SCREW MACHINE PRODUCTS 
DRAWN METAL TUBING 


TEMPERATURE & PRESSURE 
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PACKLESS VALVES 
























































The Fulton Sylphon Co. 


Knoxville, Tennessee 






























From the Record 





FUTURE SUBMARINE WARFARE 


Technological advances in undersea warfare made in the later 
stages of this past war by friends and foes alike have become 
common property of all the great powers today. Under the 
threat of extinction, German scientists and naval engineers de. 
veloped an entirely new concept of submarine operation, The 
Navy must be prepared in the future to meet attack from under 
the sea by true submersibles capable of maneuvering indefinitely 
submerged at high speed and at great depths. We must be ore 
pared to strike with similar weapons when necessary. 

We visualize bombardment and ‘carrier submarines designes 
to carry guided missiles or pilotless aircraft undetected to th 
shores of any future enemy. Picket submarines, transports, ang 
cargo carriers will be developed as necessary. 

World War I hung in the balance for a time due to th 
strength of the German submarine effort against our merchay 
shipping. World War IT hung in the balance for the same reason 
It is apparent that while some efforts were made in the ant). 
submarine field between World War I and World War II, thos 
efforts did not match the technical and tactical advances made by 
the Germans during the same period. Keep in mind, then, that 
we have been, in a way of speaking, twice burned. 

One thing that is quite clear to those of us who have studied 
the ebb and flow of war in the Atlantic from 1939 to V-E Day 
is that in antisubmarine warfare a small change in tactics or a 
comparatively small technical improvement on either side may 
serve to alter the balance and to change the complexion of the 
undersea war. Our employment of air power with convoys at 
sea by utilizing escort carriers was one such change. After first 

suffering severe losses the Germans put heavy antiaircraft arma- 
ment on their submarines and began shooting down our air- 
craft. That change in tactics forced us to the heavy employment 
of fighter aircraft complements in our carriers which threw the 
balance back against those submarines which stayed on the sur- 
face and fought it out. 


The Germans’ next move was again to seek submergence as a 
means of defense, and we found ourselves with carriers loaded 
with fighters which had eventually to be exchanged for killer 
types more effective against the latest tactics. 


THE certain knowledge that small changes may have large 
effects, and the lack of current combat information by which the 
effect of these changes is quickly and inescapably brought home, 
has made it necessary to utilize the analytical and evaluational 
abilities of our scientists in estimating the effect of technical and 
tactical advances during peacetime. Undersea warfare is much 
more a war of techniques than of mere application of forces. 


The foregoing points have made us realize the desirability of 
keeping those scientific personnel who are now in civilian life, 
as well as those who are still with the Navy, advised of the 
technical and tactical advances which we are making in peace- 
time. 


Specifically, we hope to benefit through their analytical abilities 
and advice as well as to prevent any lost time in the unfortunate 
event that war may again come upon us. We would be neglecting 
our job if we did not keep all of our resources abreast of the 
situation and ready for any eventuality. 


Not only are we planning to keep up with technological ad- 
vances, but we are also planning to maintain our Reserve per- 
sonnel trained and up to date with material advances. Sub 
marine Reserve divisions are being formed on both coasts, and 
attack teachers for both submarine and antisubmarine use are 
being located in appropriate armories to train Reserve personnel. 
—Rear Adm. Charles W. Styer, U.S.N., Coérdinator of Under- 
sea Warfare, Office of the Chief of Naval Oferations. 
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You can give your 1947 and 1948 
models outstanding performance and 
value advantages by equipping them 
—standard or optionally—with the 
THORNTON Automatic - Locking 
DIFFERENTIAL. This far-reaching 
advance in differential design stops 
one wheel spin which normally stalls 
a vehicle in snow, sand, soft fields, 
mud, muck—because both wheels 
must rotate when power is applied. _4 
War tested and proved. Models 
available for most axle types. 
Write for complete information. 


THORNTON TANDEM CO. 


Dept. 900, 8701 Grinnell Ave. « DETROIT 13, MICHIGAN, U.S.A. 
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LOCOMOTIVE 





MANUFACTURERS 
OF 
MOBILE POWER 








STEAM, DIESEL AND ELECTRIC LOCOMOTIVES 
MARINE DIESELS, TANKS, GUN CARRIAGES 
AND OTHER ORDNANCE 








LEES-BRADNER 


Thread Milling Machines 


Single Spindle Gear Hobbing 
Machines 


Rotary Hobbing Machines 


Gear Grinders Gear Testers 
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The 
LEES-BRADNER COMPANY 
Cleveland 11, Ohio, U.S. A. 
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A REPUTATION TS A LIVING THING 


Juality is a matter 
a | into a product and sensitively culliva 
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damentals through fluctuating conditior 
Ours is an attitude of perennial re 

all these who deal with us. 

Chis is how a business becomes planted « 
deeper m its lield ol operations 

This is how our business grows anc 


its symbol hecomes synonymous with (Duality 


GENERAL DYESTUFF CORPORATION-NEW YORK 





















AUTO-GLIDE 


Proudly we fly the Army-Navy “E” Flag award 
for excellence in production. 


Ride in Comfort Thru Grounds and Buildings 
Comfortable, rapid transportation—Saves hours of valuable 
time of foremen, maintenance men, engineers and other 
key men when used in manufacturing plants. Officers are 
finding the CUSHMAN AUTO-GLIDE indispensable 
for quick transportation on the base. 


Knee action, with soft coil springs on all wheels. Deep- 
upholstered coil-spring cushion assures comfort. Easy to 
operate and made to give miles of dependable service. 


IMPORTANT FEATURES 


Fast Pickup Dependable Lights 
Surplus Power All Steel Electric 
Heavy-Duty Brakes welded frame and body. 





AUTO-GLIDE show: 
with Side-Kar, suitabl. 
for carrying an extra pas 
senger. Special remov 
able seat Pith all Side Q 
Kars. 














In peace, as in war, the Emerson-Electric nameplate 
on a product denotes the finest in quality and service. 










® Oscillating Fans ® Cooler Fans 
@ Air Circulators ® Ceiling Fans 
@ Exhaust Fans ® Power Motors 
® Ventilating Fans 1/250 to 5 HP. 


For catalog information address 


THE EMERSON ELECTR'C MFG. CO. 
ST. LOUIS 3, MO. 
EMERSONESELECTRIC 


MOTORS = FANS — APPLIANCES 


Leaders in the Electrical Industry Since 1890. 




















Who’s Who in the Atomic Race 




































Factors in International Politics 
Stefan T. Possony 


THE invention of the atomic bomb has modified the economig 
geography of military power. No country can hope to Maintain 
itself in a conflict fought with atomic weapons unless it possesse, 
the elements necessary -o manufacture these new implements of 
war in sufficient quantity and superior quality. Three major ee. 
ments are required for the production of atomic arms: radio. 
active raw materials; a large output of electric power; anda big, 
efficient, and technologically progressive industry. 

Atomic bombs are produced today from uranium and thorium, 
Although uranium is present in most granitic rocks and appears 
in more than 120 minerals, it can be mined only at very few 
places. Thorium is three times more plentiful, but it is mined a 
even fewer points than uranium. Important deposits of both 
elements may still be discovered. Yet during the search for 
radium, most large uranium deposits seem to have been located— 
at least those eutside Asia. Both elements are extremely rare, 
They are, in fact, so rare that they can hardly ever become a 
major source of industrial power. 

The energy available in one pound of uranium is equivalent 
to that gained by the combustion of 1,000 tons of coal. Yet 
roughly 750,000 tons of uranium would have to be mined every 
year if coal were to be replaced as the prime source of power 
in the world. The total amount of recoverable uranium is prob- 
ably far less than 750,000 tons. 

To be sure, there is enough uranium available to destroy the 
world's large cities. Yet if uranium and thorium are extensively 
used for civilian and defensive purposes, the use of uranium 
bombs on a mass scale might be precluded by the exhaustion of 
the raw material. 

Before 1922, the carnotite mines in Colorado and Utah were 
the main producers of uranium (and radium). In that year, rich 
deposits of uranium were discovered in the Belgian Congo near 
Elisabethville, Department of Katanga. In 1930, the world’s 
largest layers of uranium were located near the Great Bear 
Lake, Canada. A fourth major deposit is on the French island 
of Madagascar. 


























CANADA has secondary deposits of uranium near the lakes 
Athabasca and Common and near Port Hope, Ontario. In the 
United States, uranium is found in smaller quantities in Cali- 
fornia, Wyoming, Arizona, Nevada, New Mexico, Texas, and 
North Carolina. In the African region, uranium is also avail- 
able in the Transvaal and in the Uruguru Mountains. 

Although it is at present not possible to calculate exactly the 
magnitude of these various deposits, it is probable that between 
two-thirds and three-fourths of the globe’s uranium is con- 
centrated in North America and Africa. 

Within the British Empire, uranium is also found in Cornwall 
as well as in southern and western Australia. The largest Euro- 
pean deposit is at Joachimsthal or Jachimov, on the Czech- 
German border. Norway, Bulgaria, Sweden (Karelia), Finland, 
Germany (Saxony), and Italy (Piedmont) have small amounts 
of the valuable element, which is also found at three points in 
Japan and in the state of Minas Geraes, Brazil. 

The uranium resources of the Soviet Union are uncertain. It 
is assumed that there are no important deposits in European 
Russia. Some uranium has been discovered in the Urals. Men- 
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A DEMONSTRABLE FACT: MANY USERS OF HOT AND COLD 
ROLLED SHEETS CAN INCREASE PRODUCTION OF UNITS 


33% 


These days, the many production 
advantages of N-A-X HIGH-TENSILE steel 
are more important and more apparent 
than ever before. 


With this low-alloy, high-tensile steel, 
you can use lighter sections .. . lighter, 
but of equal strength and greater dur- 
ability. Lighter sections mean less 
steel per unit, more units per ton. Pro- 
duction of four units for every three 
units normally 
produced is a 
typical result. 


Good form- 
ability permits 


HIGH-TENSILE STEEL 





BY MAKING 3 TONS OF STEEL DO THE WORK OF 4 


N-A-X HIGH-TENSILE to be deep-drawn 
and formed to intricate shapes. At 
the same time, its greater corrosion- 
resistance, excellent weldability, high 
fatigue-resistance and great impact 
toughness bring both product improve- 
ments and production savings. Many 
fabricating, finishing and _ handling 
operations are simplified or eliminated. 


The specific production increases and 
economies that can be effected in your 
plant through the use of N-A-X HIGH- 
TENSILE steel can be determined, of 
course, only by a study of your par- 
ticular problems. Our metallurgists 
and engineers are at your service. 


LAKES STEEL 
Corporation 


N-A-X ALLOY DIVISION « DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 
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Who’s Who in the Atomic Race 





delyeevite, an uranium-bearing mineral, is found near Lake 
Baikal, Siberia. 

The richest known Soviet deposit is in Turkestan, in the 
Tyuya Muyun Mountains near Ferghana. None of the Russian 
deposits seem to be really rich, yet since large parts of the 
granitic formations in Russia are as yet poorly explored, Russia 
may actually possess greater reserves of uranium than would 
appear today. Some European deposits are situated close to the 
Russian frontier. 

Thorium is extracted from monazite sands. The state oj 
Travancore on the Malabar coast in British India, together with 
Ceylon, supplies almost eighty per cent of the world’s needs, The 
rest comes from Bahia, Brazil, and from the Dutch East Indies 
Monazite sands are in Florida and in both Carolinas. Additiona) 
British Empire resources are at Villeneuve, Quebec, in Ney 
South Wales, and in England proper. 

Thorium is also produced in small quantities in Colombia, 
southern Norway, and Finland. Russia has by no means incop. 
siderable resources of monazite, particularly in the gold-bearing 
regions in the Urals and in the Ilmen range. Monazite has also 
been reported from Siberia. 


EXTENSIVE use of atomic weapons is impossible without the 
large-scale production of plutonium. It has not been revealed 
how much plutonium is used per bomb, although it is known 
that the amount is by no means small. The production of this ele- 
ment requires a great amount of electrical energy. In the first 
experiment in atomic fission in 1939, fifteen times more electric 
energy was required than was released. 

Power is still needed in extremely great quantities. According 
to the report by Dr. H. D. Smyth of Princeton University, the 
production of one kilogram of plutonium a day would require 
a plant capable of delivering between 500,000 and 1,500,000 kilo- 
watts. In fact, plutonium output in 1945 was already “very 
large,” according to the Smyth report. 

Besides plutonium, atomic bombs can be made of U-235 which 
must be separated from the more common U-238. This separation 
requires large amounts of electric power by whatever method is 
chosen. Although a large part of the separation work went on 
at a site where power produced by TVA could be used, one “of 
the largest . . . steam power plants .. . ever built” was there 
constructed. 

It may be then assumed that to make an appreciable number 
of atomic bombs one million kilowatts of installed power plant 
producing 8,000 million kilowatt hours of energy a year must 
be set aside. As a comparison, the total installed power plant 
of the entire world in 1924 was estimated at 53 million kilowatts 

At present, only three countries—the United States, Germany, 
and Russia—produce more than 30,000 million kilowatt hours a 
year, an output which would seem to be the minimum require- 
ment for a substantial fabrication of atomic bombs. Since Rus- 
sian power stations utilize more than sixty per cent of their 
capacity, while Britain exploits only 22 per cent, England should 
be included in the group of the chief producers of electrical power 


While Germany can no longer be counted as a unit, France. 
3elgium, and Holland, including the parts of Germany occupied 
by France, could together attain a production of 30,000 million 
kilowatt hours a year. Yet only the United States turns out 
enough power—almost 200,000 million kilowatt hours in 1944— 
to embark upon a true mass production of atomic weapons. 

A nation’s total power output indicates its capacity to manu- 
facture atomic bombs. Yet without very large individual power 
stations production would become even more complicated than 
it actually is and power requirements would increase on account 


of losses by long-range transmission. (Continued on p. 316) 


ARMY ORDNANCE 








\\ 


—_—_—_-_- <a 











HE} 











ith 

he Bodies & Hoists 

eS 

al Transport Tanks ; 

. Seruing the World 
Road Machinery ; . 

: iain with Equipment for | 

: Equipment Better Foods | 

0 Dehydrators Better Homes | 
Bottle Washers Better Roads | 
Water Systews Better Transportation 














AO- lt 


> 4 
THe HEIL. co. 


GENERAL OFFICES * MILWAUKEE 1, WISCONSIN 












= - - ==. Pe 


A record to be proud of 


Congratulations, men of Army Ordnance,on 
a magnificent job magnificently completed. 

Ordnance men will forever share our 
prideinthefighting record of theDiamond T 
Tank Transporter and Recovery Unit. This 
160,000-lb. giant was your own special 
weapon. Its performance in Africa and on 
the great push into Germany played a tre- 
mendous part in helping to speed V-E Day. 
It was designed, engineered, and built ex- 
clusively by Diamond T. 


DIAMOND 


Established 1905 
Factory and General Offices, Chicago 23, Illinois 
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North American B-25 Mitchell 
with WRIGHT CYCLONE 1[4’s 


First over Tokyo, this medium bomber has led 
the attack in every theatre of war. In ail its 
varied models — for bombing, strafing, sub- 
marine patrol and land or sea attack — the 
B-25 Mitchell is powered with two Wright 

Cyclone 14's of 1,700 horsepower each. 





AIRCRAFT ENGINES 


CURTISSYQY WRIGHT 


FIRST IN FLIGHT 








Any thrifty, well-groomed tar 

Knows Thin Gillettes are best by far 
For fast and easy shaves each time— 

And yet four blades cost just a dime! 


Top quality at 
rock-bottom 








The Thin Gillette Blade Is Produced By The 
Maker Of The Famous Gillette Blue Blade 
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ACME-GRIDLEY 


4-6 and 8 Spindle Automatics 
SUSTAIN accuracy—at the 
fastest feeds and highest 
spindle speeds that modern 
cutting tools can safely stand. 


WNP IO ANS ANGE 


170 EAST 1315T STREET + CLEVELAND, O 
AUME-GRIDLEY 4-6 AND & SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS - AUTOMATIC THREADING DIES 
AND TAPS « SCREW MACHINE PRODUCTS - THE CHRONOLOG - LIMIT SWITCHES + POSITIVE CENTRIFUGE - CONTRACT MANUFACTURING 








Who’s Who in the Atomic Race 





The startling fact is that in the whole world there are 
more than 29 power stations with a Capacity of more 
500,000 kilowatts. Of these, twenty-five are in the United States 
and Canada, two are in Germany, and two in Russia. There are 
only eight power plants with a capacity larger than one milliog 
kilowatts—all in the United States and Canada. The folloy: 
list shows the water-power potentials (in horsepower) of the 
principal countries. 


Africa—274,000,000 


Belgian Congo and Ruanda-Urundi—130,000 000 
French Equatorial Africa—50,000,000 





Asia (without Russia )—84,000,000 


India—39 000,000 
China, including Manchuria—23,000,000 


Soviet Union—78,000,000 
Siberia—64,000,000 
European Russia—14,000,000 


North America—77,000,000 
U. S. A.—33,500,000 
Canada—25,500,000 


South America—74,000,000 
Brazil—36,000 000 


Europe (without Russia) —60,000,000 
Norway—16,000,000 
France—6,000,000 
S pain—5,700,000 
I taly—5 400,000 
Sweden—4,000,000 


Russia’s third Five Year Plan envisaged the construction of 
a dozen power stations on the rivers Volga, Kama, and Oka 
One of these—to be situated on the big bend of the Volga near 
Kuibyshev—will become the largest in the world and develop 
3.4 million kilowatts. Another large station is planned in the 
neighborhood of Kaluga. An ultimate output of 75,000 million 
kilowatt-hours is envisaged by Russia. 


To what degree can the power plant of the various countries 
be enlarged? For the production of' 8,000 million kw-h of energy, 
about 10 million tons of coal per year must be consumed. This 
seems little in terms of American output. England, too, could set 
aside such a quantity. Germany also could mine more coal than 
she did before her collapse. 

Coal production in Russia is comparatively small and con- 
tinuously lags behind plans. The Soviet Union has very large 
deposits of excellent coal. Although most of it is located in out- 
of-the-way Siberia, difficulties will be overcome as soon as the 
transport system has been substantially improved. At present, 
Russia has access to the coal in Silesia. 

France is so deficient in coal that even if she retains the Saar 
region and federates herself economically with Belgium, she 
would be unable to base the production of atomic weapons on 
coal. Large-scale increases in the world’s electric plant will 
probably be based on water power. Although the initial costs of 
hydroelectric plants are higher than those of steam plants, they 
offer considerable advantages from the military point of view: 
once in operation they require neither man power, raw materials, 
nor transportation. 

The manufacture of atomic bombs requires huge and numer- 
ous industrial installations. Moreover, these weapons can be used 
with impunity only by the side which has secured command in 
the air, is able to fill the skies with numerous heavy bombers, 
fighters, long-range rockets, and rocket interceptors, and which 
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STEEL SHIPPING 
CONTAINERS 





RHEEM manufactures drums at a nation- 
wide network of plants . . . strategically located 
to deliver drums where and when you want 
them. 







Excellent for long-term storage and protective 
packing of costly equipment. 






Your Product Deserves the 
Protection of 
a RHEEM Container 





RHEEM 


Manuracturinc Company 


Sales Offices: New York, Washington, D. C., San Fran- 
cisco, Los Angeles, Chicago. 


Drum Plants: Bayonne, N. J., Chicago, Houston, New 
Orleans, Portland, Ore., Richmond, Calif., South Gate, 
Calif., Sparrows Point, Md. 





















SUPER POWER 


Early in the war, through the de- 
velopment of new processes and 
plants, the engineers of Sun Oil 
Company produced the concentrate, 
Dynafuel, which has so materially 
increased the quality and quantity 
of our aviation gasoline. When mil- 
itary demands cease, these same ad- 
vanced Sun Oil Company refineries 





will be converted to the manufac- 
ture of a new and greatly improved 
automobile fuel ... and the name 
Sunoco Dynafuel will then be ap- 
plied to this postwar product. 
Remember that name Sunoco Dyna- 
fuel. Some day when you are again 
able to drive into your Sunoco sta- 
tion and say “fill ‘er up” you're 
going to experience the greatest 
driving thrills you ever had. 


SUN OIL COMPANY 
Philadelphia 
































Dynamite of many kinds was 
supplied by Atlas regular plants 
for Atmy and Navy war 
work on jobs such as airports, 
highways, harbor channels 
and demolition operations. 




















































POWDER COMPANY 
Wilmington 99, Delaware 


Industrial Explosives Coated Fabrics 
Blasting Supplies Activated Carbons 
Product Finishes Chemicals 
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Reamer for every job. And 
every reamer that carries 
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maximum number of holes 
at minimum cost. For peak 
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Twist Drills, Reamers, 
Screw Extractors, Arbors, 
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Who’s Who in the Atomic Race 





also protects its own industry and population against atomic 
reprisal. 

It seems obvious, therefore, that only the countries with the 
biggest industrial output will be able to make and employ atomic 
weapons. Since the industrially strongest nation can Produce 
more atomic bombs and more means of protection than any other 
country, it should henceforth enjoy a premium of strength greater 
than that enjoyed by it in previous industrial wars. 

Efficiency and productivity cannot be expressed in quanti. 
tative terms. Many people think that, once the secret of the 
atomic bomb has been pierced, other nations will be able to 
produce that weapon. The loss of the American scientific monop- 
oly of the atomic bomb is ultimately unavoidable, yet not every 
country will be able to manufacture atomic bombs. 

Efficiency and productivity of industry become fairly obyioys 
if a nation’s production record is examined. An industry which 
never pioneered, made few contributions to technological prog- 
ress, boasts of no or very few major inventions, and which does 
not enjoy the services of first-class scientific and creative per. 
sonnel is very unlikely to pioneer on an important scale within 
the foreseeable future, or even to imitate the fabrication of 
complicated products. 

There are no secrets in automobiles, but the overwhelming 
majority of cars are built in North America. Mass-production 
plants in England, Germany, France, and Italy are partly Ameri- 
can-owned and equipped with American machinery. While Eng- 
land and Germany specialized in high-quality automobiles, the 
United States made trucks for almost the entire world. 

Russian cars were built with American patents and with 
American tools. Russia contributed no important improvement 
to automobile engineering, and had to import great numbers of 
cars, trucks, and even tractors, the very basis of her mech- 
anized agriculture. (For that matter, Dnieprestroi was built by 
an American firm, and much of the machinery was imported 
from the United States.) Russia’s industry as a whole still de- 
pends upon the importation of machinery and tools from leading 
industrial countries. 





Even if technological secrets are revealed, the know-how of 
production will not be transferred to other countries. Numerous 
Anglo-Saxon “secret weapons” were known to all belligerents, 
but few were successfully imitated. 

The production of atomic bombs js unquestionably the most 
difficult industrial task ever performed. For example, uranium 
must be purified to a degree far exceeding the purity of materials 
needed in laboratories. An impurity in granite of one part in 
50,000 is considered undesirable. The cooling system requires a 
sheath “that would protect uranium from water corrosion, would 
keep fission products out of the water, would transmit heat from 
the uranium to the water, and would not absorb too many 
neutrons.” 

Can similar—almost superhuman—problems be solved by in- 
dustries which heretofore only occasionally manufactured com- 
plicated and revolutionary equipment and which receive the bulk 
of their precision tools from abroad? The history of industrial 
production indicates that such an achievement is most unlikely. 

Yet suppose that rapid industrial progress will enable other 
countries to catch up with the production of the atomic bomb. 
Will the United States and Great Britain be able to retain their 
lead in the development of atomic weapons and to produce them 
in a superior quality? 

Will the Great Powers embark upon competition for the con- 
trol of Africa’s uranium deposits and hydroelectric potential? 
Will they compete for the uranium deposits and the power plant 
of Central Europe and Scandinavia? These are the major prob- 
lems of tomorrow’s international politics—Courtesy of the Ma- 
rine Corps Gasette. 
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tee cuts and greater ease of handling 
means more production in the defense industries. 
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EQUIPMENT 


As a built-in power unit on portable or mobile equip- 
ment, you'll have to look a long time before you can 
out-point this Model VE-4, V-type, 4-cylinder, Wis- 
consin Air-Cooled Engine. 

This husky heavy-duty “lightweight" checks in at 285 Ibs. and 
delivers 22 hp. at 2600 rpm, Other Wisconsin Air-Cooled engines 
(from 1 to 31 hp.) are equally adaptable to a great 
variety of applications where lightweight is want- 
ed, without sacrificing heavy-duty serviceability. 
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Here of late there have been some com- 
plaints of the dangers of talking about 
“push-button warfare.” Fear has been ex- 
pressed that the American people will get 
the idea that battles need no longer be 
fought the hard way, that trained men are 
fast becoming obsolete, that a few atom 
bombs in storage will be all we need 
provide. There is such danger, of course, 
and it would be a foolhardy thing to 
contribute to such ill-founded belief. 


On the other hand there is equal danger 
in closing one’s mind to the fast-growing 
demands for mental mobility about the 
ways and means to win the next war, if 
and when our statesmen talk us into 
another. Of the two alternatives—ultra- 
modernity and ultraconservatism—the lat- 
ter is the more deadly affliction. If we 
must choose, put us on the side of the 
pioneers. There is no place in the Ord- 


nance fraternity for mossbacks. 


As a case in point we cite the article, 
“Dig, Son, Dig,” on p. 347 of this issue. 
Robert Wood Johnson, head of a great 
industrial enterprise and a general officer 
in World War II, knows what he is talking 
about, He raises the very practical and 
pressing problem of dispersing our pro- 
duction potential to elude the atomic 
bomb. It is a subject that calls for imme- 
diate solution and action. If you want to 
say it comes under the head of “push- 
button war,” go ahead. But that will only 
prove that “push-button war” is a very 


real and terrifying fact. 


And we will go you one better than 
that. In our next issue we will publish an 
article on the possibility of rocket travel 
to Mars! Who knows but that inter- 
planetary military operations are not far 
off. Better not close our eyes to the pos- 
sibility, anyway. As things stand now in 
the atomic age anything can happen. 
Literally, the sky is the limit, and that’s 


not the jitters—it’s the truth! 
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NE of the great tragedies of the 

prosecution of World War II was 
the failure to follow the economic 
principles advocated by Bernard M. 
Baruch based on experiences in World 
War I. Students of industrial prepared- 
ness are united in their belief that if 
these principles had been followed 
World War II could have been fought 
and won, as far as the United States is 
concerned, with far less cost in lives 
and wealth and in a way which would 
have strengthened the national economy 
and not have weakened it. Too bad that 
the philosophy of our foremost teacher 
in these fields was not followed to the 
letter from the start! 

For more than twenty-five years the 
Baruch economic plan for waging a 
major war was characterized by two 
simple postulates. One is that from the 
military point of view the design of 
fighting equipment must rest squarely 
upon military shoulders, the production 
of it firmly upon the vast technical 
ability of American industry. 

Nothing in the Baruch preachments 
throughout this important period in 
our national life contests the time- 
honored doctrine that the specialized 
military technician is the best judge of 
what kind of fighting equipment the 
Army needs and that this same tech- 
nician, having generations of trial and 
error behind him, is best qualified to 
chart the path for industrial production 
in time of war. 

The technical services of our Army 
and Navy followed this doctrine to the 
letter in World War II, but their efforts 
were circumscribed and all but de- 
feated by amateurs whose zeal was of 
the highest but whose knowledge of 
industrial techniques too often was 
sadly deficient. The evil was not in the 
principle but in the men who were 
designated to apply it in time of war. 

The second great contribution of Mr. 
Baruch to industrial-mobilization plan- 
ning was his simply stated formula for 
wartime application to the national 
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A Road to Peace 


The Baruch Prineiples of Industrial Preparedness 





Bernard M. Baruch, presently 
chairman of the Atomic Bomb 
Committee of the United Na- 
tions Organization, is noted for 
many things, first among them 
being his consistency to certain 
principles affecting the power of 
our Nation for victory in time 
of war. Chairman of the War 
Industries Board in 1918, he 
took an important part in the 
national thinking—what little 
there was of it—along sound 
and sane lines toward industrial 
mobilization in time of war. 

Throughout the years between 
World Wars I and II he lectured 
regularly to the student bodies 
of the Army War College and 
the Army Industrial College. He 
was the spearhead of a migration 
toward sanity in the mass move- 
ment to take the profit out of 
war during the benighted days 
of the early 1930’s. The Army 
Ordnance Association honored 
him many years ago by confer- 
ring upon him its gold medal for 
meritorious service. 

Today, Mr. Baruch stands as 
a symbol of the type of good 
citizen who is essential if our 
national-defense policies are to 
be equal to the growing demands 
of the years ahead. 

The portrait of Mr. Baruch in 
a favorite pose, which appears 
on the front cover of this issue, 
is by LeBaron Coakley, staff 
artist—Tue Epirors. 











economy. He would achieve maximum 
utilization of take undue 
profit out of war, and keep the economy 
in balance by two simple rules: (1) by 
imposing immediately, when emer- 
gency threatened, a ceiling on all prices 
including wages, and (2) by an ex- 
cess-profits tax on all which would 
eliminate any undue monetary gain, 
individual or corporate, throughout the 


resources, 


entire land, 

Speaking to the members of the 
Army Ordnance Association at their 
Seventeenth Annual Meeting on Oc- 
tober 2, 1935, Mr. Baruch said: “Wars 
are no longer dynastic. They are en- 


* 


tirely economic in their origin, and that 
economic motive sometimes works two 
ways—one internal and the other ex- 
ternal. For fifteen years I have been 
saying that the profit must be taken 
out of war. I like to think that I am 
one of the first to proclaim that doc- 
trine. 


©©°'T HERE are three high lights in the 
nonprofit formula, I look at them this 
way: (1) Proclaim and define a neu- 
trality that shall make plain what our 
people may or may not sell or do when 
other nations are at war; (2) Prevent 
our own embroilment by every effort 
that can be made; (3) If war be in- 
escapable, then let us be sure first and 
foremost to win it. Eliminate all profit 
with its vast increase in the wealth of 
the few and the enormous dislocation 
following the close of hostilities. 

“Tt is, of course, this dislocation from 
which we are suffering today. Wars are 
never won. Wars are only and always 
lost both by the victor and the van- 
quished alike. We can make a start 
toward preventing war, toward winning 
war should it come, and toward pre- 
venting the loss of war after we have 
won it by as far as possible eliminating 
the profit that war brings and by pay- 
ing as we fight as far as may be. 

“But in eliminating profits, we must 
be careful not to eliminate our actual 
war defenses. As I see it, our duty is 
plain: We should think peace, talk 
peace, and act peace, but if war comes 
we should be prepared to fight it, to 
win it, and to survive it.” 

Thus it is that Mr. Baruch, in our 
judgment, typifies winning a war in 
the American way. The American way 
is decidedly not the European way. It is 
to be hoped that, having spurned much 
of his philosophy in World War II, our 
people will see to it that in our thinking 
and planning about the national secur- 
ity we resolve to follow the Baruch 
doctrine of industrial preparedness from 
now on. 
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Ordnanee Day. 1946 


Twenty-eighth Annual Meeting of the 
A.O.A. at Aberdeen Proving Ground 


° 


by 
Rudolph Kauffmann, II 


* 


HE program started with a record- 

ing. It was feeble compared with 
some of the loud noises that were to 
follow, but the recording remained the 
most impressive display put on by the 
United States Army’s Ordnance experts 
at the Twenty-eighth Annual Meeting 
of the Army Ordnance Association 
held at Aberdeen Proving Ground, Md., 
on October 3rd. 

The Association is a coalition of mili- 
tary skill, scientific brains, and in- 
dustrial know-how, pledged to keep 
America prepared against sudden at- 
tack. 

Throughout a show of loud booms 
and miraculous demonstrations of mo- 
bility and firepower in which some 
weapons and vehicles made their first 
bow before the public, the recording 
remained a dominant overtone in the 
minds of the more than 5,000 guests 
and Association 
members who 
watched the show. 

It was a record- 
ing of the effect pro- 
duced during the 
flight of a German 
V-2 rocket. It pro- 
duced a weird 
moaning which rose 
in pitch as the mis- 
sile picked up speed. It rose to a high 
wail as the V-2 reached top speed, then 
fell as it glided on up into space. 





General Quinton 


A moment of silence, the announcer 
said, indicated the rocket had reached 
maximum altitude and was starting to 
fall. Then the wail again—like a distant 
siren—rising again as gravity took hold. 
It was falling tail first, he said, then 
nosing over and slowing down as it 


entered the earth’s shell of atmosphere. 
After that there was silence. The explo- 
sion itself had not been recorded. 





322 


The stands, too, were silent. “We call 
that ‘the Song of the V-2’ or the “Whistle 
of the Missile,’ ” 
Leslie E. Simon, director of ballistic 


the announcer, Col. 


research laboratories at the proving 
ground, concluded jocosely. 

But it seemed a wry joke when you 
thought that you couldn’t hear a V-2 
until it hit or maybe never would hear 
it at all. 

It seemed that way because of the 
obvious questions posed inexorably by 
the high-pitched 
wail of the doppler 
recording: 

How much better 
are the Army’s se- 
cret guided mis- 
siles? Would they 
ever be used? 
Loaded with what? 

It may be that 
many onlookers 
solace from 
the military adage 
that an offense breeds its own defense 
and hoped that somewhere in the array 
of tanks, guns, vehicles, and projectiles 





drew 


Colonel Lawes 


which were to be paraded before the 
stands for the next four hours the 
monster which produced the eerie wail 
already had spawned the seeds of its 
own destruction. 

At any rate, a chorus of “oh’s” and 
“ah’s” greeted the tanks, guns, mortars, 
rockets, and 
other weapons with which the Army 
won the European war, plus some 
which are improved models of World 
War II weapons and still others making 
their first public appearance. 

Other highlights of the day were: 

“Little David,” 914-mm. mortar, the 
largest ever built. 

The M44 armored personnel carrier 
which can spew 
fully armed infantrymen after protect- 
ing them effectively from sniper fire on 
the way to their objective. 

The “Locust,” a tiny tank which can 
be carried by a plane much as a hawk 
carries a mouse and used to lend addi- 
tional punch to paratroop attacks. 

The T28 tank, which weighs 100 
tons and was designed to crack Ger- 
many’s vaunted Siegfried Line if 


howitzers, small-caliber 


forth two dozen 





that had been nec- 
essary. It mounts a 
105-mm. antitank 
rifle so powerful 
that, when firing at 
3,000 yards, the flash 
of the projectile hit- 
ting its target is al- 
most 
with the flash from 
the muzzle. Also 


simultaneous 





Colonel Becker 


shown was a rubber-tired semitraile 
capable of carrying the tank along the 
road. 

A medium tank with 
drive, 


all-electric 
electric steering, and electric 
braking which can be driven from the 
turret as well as the driver’s seat. 

A medium amphibious tank which 
can jettison its front and rear sections 
for added mobility when it reaches 
land. 

A caliber .60 machine gun, the fine 
points of which are still hush-hush but 
which is said to make the traditional 
caliber .50 weapon look primitive. 

An automatic 75-mm. aircraft gun, 
capable of firing fifteen rounds. 

And, finally, the Army’s sensational 
new recoilless artillery which makes a 
man on foot as deadly or deadlier than 
some prewar tanks, 

Among top officers attending the 
demonstration were Gen. Jacob Devers, 
Commanding General of the Army 
Ground Forces; Maj. Gen. Henry §S. 
Aurand, Army General Staff director of 
research and development; Maj. Gen. 
Everett S. Hughes, Chief of Ordnance; 
and Vice Adm. George F. Hussey, Jr., 
Chief of the Navy’s Bureau of Ord- 
nance. 

Brig. Gen. A. B. Quinton, Jr., com- 
manding officer at Aberdeen, was host 
to the Ordnance cohorts. Col. Ward E. 
3ecker was in immediate charge of the 
program, and Col. H. J. Lawes, director 
of the Training Center, was responsible 
for preparation and service of the field 
luncheon. 





This article by a staff corre- 
spondent of the Evening Star, 
Washington, D.C., was published 
in the October 4, 1946, issue of 
that newspaper. It was selected 
by the editors of ArMy Orp- 
NANCE as the best news story 
published throughout the Nation 
on the significance of Ordnance 
Day, 1946. 
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Signal Corps 


Military Stockpiling 


The Role of the Army-Navy Muni- 
tions Board in Procuring Materials 


> 


by 
Richard R. Deupree 


a 


The Board was created 
for the major purpose of 
evolving methods of in- 
dustrial mobilization to 
fulfill Army-Navy war 
and peace requirements. 


HE purpose of the Army-Navy 

Munitions Board is to work out 
an industrial-mobilization plan. In other 
words, we are asked to work out a plan 
of a codrdinated, joint, or single pro- 
curement policy for the procurement of 
goods for the services. 

We are also asked to take care of 
and promote the stockpiling of critical 
and strategic materials, which we are 
doing. The Board is likewise asked to 
express the military interest in exports 
and imports—particularly exports. That, 
at times, can become critical. All these 
activities have a bearing upon the in- 
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dustrial-mobilization plan, which is our 
specific objective. 

I think that some of the men in in- 
dustry are confused about the functions 
of the Board, and for the benefit of 
those people it should be made clear 
that we are not a producing organiza- 
tion. I mean by that, if a manufacturer 
has some particular product or object 
that he thinks would be of value to a 
service, he should not come to the Mu- 
nitions Board. That lies within the 
province of the services. We are con- 
cerned with the over-all problem of as- 
suring industry of the material that is 
needed and that the facilities for con- 
verting the material are at hand. 

For instance, if there is an interest 
in raw materials, such as copper, lead, 
zinc, iron, and the like, we are vitally 
interested in the amount of those mate- 
rials that will be available to us in an 
emergency. 

Let us discuss briefly the plan for the 
best possible procurement basis for the 
armed services. Men who have dealt 
with the services in supplying goods 
know there is a considerable amount 
of trouble experienced in various quart- 
ers in meeting the different specifica- 








tions, contracts, and examinations en- 
countered while dealing either with 
different branches of the services or with 
different services about a like article. 

Our thesis is (and I think it has been 
accepted fully by the services) that a 
procurement basis should be put into 
effect in peacetime that is capable of 
expansion along the same general lines 
and principles in case of an emergency. 

That is the object that we are work- 
ing for along with the services. Attain- 
ment will not be easy to achieve, but it 
is probable and possible to attain it 
step by step. No stroke of the pen, in 
my judgment, is going to bring it 
about. Any number of edicts can be 
issued from any source on earth, but it 
will not be brought into being except 
through a great deal of effort, trial, and 
perhaps a great many errors. 

Finally, it should be possible to ar- 
rive at the most satisfactory basis of 
procurement probably through a single- 
line authority or responsibility. 

Thus I say that there is no panacea, 
and few men are particularly interested 
in the subject. It may be years in its 
culmination, but, step by step, you will 
see progress. That is a definite responsi- 
bility of our Board. 

Apparently the country, 
Congress and the Administration, is 


meaning 


committed in principle to the stock- 
piling of strategic materials. I think 
that they barked a little louder than 
they bit in this last Congress because, in 
theory, we were to ac- 
cumulate approxi- 
mately two billion dol- 
lars’ worth of material 
over a 5-year period, 
Three days before Con- 
gress expired, it had 
forgotten to set any appropriation 
against the acquisition of those mate- 
rials. Hence we were as helpless as a 
newborn babe. 

In the dying days of Congress, they 
appropriated a hundred million dollars 
for this year’s operation. I think this 
too low. All I can say is that we are 
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hopeful of adjusting the appropriation 
to some extent before the fiscal year is 
out, At present we are acquiring the 
hundred million dollars’ worth of ma- 
terials. 

Again, there are several of our criti- 
cal items that we cannot obtain without 
upsetting the national economy, and we 
have agreed with the Administration, 
in general terms, that we will not at- 
tempt to obtain them. But nevertheless, 
by the same token, we must get these 
necessary items and must find some 
means to obtain them. If Congress 
knew that, it would appropriate the 
full amount we requested; namely, 260 
million dollars. We have acquired about 
200 million from 
sources, and we should have about 300 
million to 360 million dollars per year 
on the stock-pile program. 

The items that we are procuring are 
those which the services know to be 
critical to any effort, and it is through 
agreement with the services that the 
articles have been listed. Naturally, they 
are not public in so far as our action is 
concerned, and it would be very wrong 
for them to be public. We have a 
leeway of switching from one item to 
another as conditions seem best, and 
that, of course, we will do. However, 
the Board doesn’t actually stock them; 
it only directs the stocking of them. The 
Treasury buys and stores under our 
supervision. 


surplus-property 


THE military interest in exports needs 
to be clarified. The question of exporta- 
tion of goods from this country that 
might hamper our mobilization ability 
arises quite frequently. And whenever 
there is any question of that nature, we 
at least, after consulting with the mili- 
tary, express an opinion as to whether 
or not the goods should be exported. It 
is a touchy subject, and we are mindful 
of that fact, but we still must face it 
and make a decision on it. Whether 
the decision holds is up to the State De- 
partment and the President. 

For the defense mobilization plan we 
are interested in plant facilities. We 
must have and are in the process of 
getting (quickly, I think) a plan from 
the Joint Chiefs of Staff that will let us 
estimate the amount of material needed. 
Until we get that, we can’t go very far. 
In figuring plant facilities required in 
a given effort we must know about the 
natural resources of this country. Two 
great World Wars have bent, if not 
broken, the potential production of a 
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great number of these materials in this 
country. 

There are grave shortages at the mo- 
ment in metals. That is one of the 
things in which we are vitally inter- 
ested. We are devoting every effort to- 
ward acquiring the best possible knowl- 
edge of our vital natural resources, and 
the possibilities of discovering new 
sources. The possibilities are a_ big 
guess. We know that the tax situation 
in America prohibits speculative effort 
in finding new supplies. It is a prohibi- 
tive restriction placed upon gambling 
for these new mineral deposits. What 
the correction will be, I don’t know, 
but there must be some correction. 

There is a lot more raw material in 
the ground than we know about defi- 
nitely. It would be exceedingly helpful 
for us to have a realistic policy that 
would enable the producers to research, 
survey, and try for the known fields. 
But as for the unknown fields, they 
will never be known completely. A 
friend of mine said when he went into 
the petroleum business twenty years ago 
that the known supply would last only 
for twenty years. Ever since that time 
there has always been approximately a 
twenty years’ supply of petroleum! 

I think that constant research and ef- 
fort will uncover deposits of a great 
many minerals, and we must be re- 
sponsible for bearing down to a definite 
degree in order to determine where we 
stand on these important natural re- 
sources. If we haven’t certain ones in 





this country, we must know where 
they can be obtained, if at all. Tha ; . 
a part nat our job, and | think that ; It 
will be fulfilled. What we will do about 
getting them is another matter, That 
is where the services may have their 
problem. 

We are now in the process of tryin 
to write a manual, or a method of pro- 
cedure, based on the activities of the 
War Production Board. We will prob. 
ably pick up ‘from where the War Pro. 
duction Board ended and try to de 
termine any errors or improvements 
-an be effected. In basic philosophy 

ic thinking we all know there 
ments that can be made jp 
responsibility of a body 
the War Production Board. We 


d decide whether or not man 
power, transportation, and financing of 
plants shou id come under a single 


head. These were separated in the last 
war, and that caused a great deal of 
trouble. 

Hence we are in the process of try- 
ing to solve that problem, It has been 
said that the mobilization plan of 
1939 failed because this was not solved. 
The plan jumped to an ultimate con- 
clusion of war, and we ali know that, 
politically, there is an interim in which 
you cannot do things that you might do 
in case the actual emergency was imme- 
diate. 


UNTIL we can get our teeth into a 
specific product, we are not turning to 
industry. That is why we haven't called 
an advisory committee down to this 
Board. We have not asked any men to 
visit us and we won’t until we have a 
specific problem—which we hope to 
have in the near future. 

One thing that the services, and also 
the President of the United States, 
must do is to take an interest in our 
effort, to know where we are going in- 
dustrially in case there is an emer- 
gency. It can’t be done by fanning the 
air or using pretty words. It requires 
seriousness and honesty. It must be a 
2-way street: If industry gives to the 
services and to the Government, the 
Government should certainly give to 
industry, and that has been considered 
from the President down, with no ob- 
jections from any one. 

The Board has a definite, fixed objec- 
tive. I think we have properly estimated 
the problem. I think we know what we 
want to do—how we do it is in the lap 


of the gods! 
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Navy Ordnance in War and Peace 
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Future Plans Are 
Being Built on 
Lessons of 
the Past 


by 


Viee Admiral 
George F. Hussey. Jr. 


Chief, Bureau of Ordnance, U.S.N. 


3 


URING one of the years that | 

was chief of the Ammunition 
Section of the Navy Bureau of Ord- 
nance I had a very able young assistant 
who, during the war, was a destroyer 
squadron commander and who acquired 
the nickname, “Thirty-one-knot Burke.” 
He is now Chief of Staff of the Atlantic 
Fleet. One thing that I remember most 
about him was a clipping he kept under 
the glass on his desk in the Ammuni- 
tion Section. It was just a headline 
which said: “Chinese Ordnance Chief 
Shot for Lack of Ammunition.” He 
must have neglected his industrial pre- 
paredness! 

To the lexicographer, ordnance means 
offensive and defensive weapons. To the 
designer, ordnance must mean the best 
possible weapon for the user’s particular 
needs and the one best adapted to meet 
the peculiar conditions under which it 
is going to be used. The manufacturer 
all too readiiy feels that ordnance means 
a complex device with appallingly close 
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tolerance: 


ducti yn schnedau 
] | : 
preparecness is one step 


along the line which will educate our 


Industria 
manufacturers and thus alleviate the 
difficulties which beset industry in try- 
ing to cope with ordnance requirements. 

To say that at the beginning of the 
national emergency much remained to 
be done in industrial preparedness is no 
derogation of the loyal, diligent, and 
often highly competent work that went 
into the planning of the Army-Navy 
Munitions Board. 


THERE were various circumstances 
that prevented the full fruition of those 
plans, but, regardless of this, it appears 
to me to be worth-while this afternoon 
to examine the lessons we learned from 
industrial preparedness, the steps we 
had to take, and how best we can 
apply those lessons. 

Having gone to sea some time in 
1939, I had seen only the beginning of 
our naval expansion, It was an expan- 
sion which even in those days required 
bringing into ordnance production man- 
ufacturers who were hitherto quite un- 
used either to the making of ordnance 
or to what, I must admit, are our pe- 
culiar ways! I missed all the frantic 
building which went into our initial 
plant expansion, but since my return to 
the Bureau in May 1942 I think I have 
been embroiled in all phases of ord- 
nance manufacture and production. 

riefly, at the outset of the national 
emergency we were faced with four 
great lacks: First, the lack of special- 
ized plants for ordnance production; 
secondly, the lack of machine tools for 
the specialized plants and for reénforc- 
ing the plants of American industry; 
thirdly, the lack of personnel in the 


Navy who knew how to manage large 
manufacturing establishments, and in 
industry as a whole the lack of per 
sonnel familiar with ordnance; and 
fourthly, the lack of designs for cur- 
standard and devel- 
oped equipment engineered to take 
advantage of the mass-production tech- 


niques which made American industry 


rently newly 


great. 

For many years prior to World War 
I, and between wars, the Navy had 
relied on the Naval Gun Factory for 
the major part of its ordnance, looking 
to a small group of specialized manu- 
facturers for such items as optical range 
electromechanical _fire- 
control equipment. Our position in that 


finders and 


respect was quite similar to that of 
Army Ordnance with its much more 
numerous group of arsenals, 

World War I had left us with two 
new installations: One, the small but 
very competent Naval Ordnance Plant 
at Baldwin, Long Island, which was 
concerned with the manufacture and 
components for illumi- 
nant projectiles and air- 
craft flares. The other 
was the large Naval 
Ordnance Plant in 
South Charleston, W. 
Va., which was de- 
signed initially as a 
complete plant for the manufacture of 
steel, armor, major-caliber guns, and 


assembly of 





armor-piercing projectiles. 

Baldwin was operated during the be- 
tween-wars period with varying degrees 
of work loads. South Charleston was 
closed down the day the Washington 
Limitation of Arms Treaty was signed 
in February 1922 by merely blowing 
the whistle. It was closed so suddenly 
that a ladle full of metal was left to 
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cool! From that time on it was a 
stand-by plant. 

The burden of ordnance production 
thus fell on the Naval Gun Factory in 
Washington, a plant of the highest 
standards in metalworking techniques 
and with a manufacturing capacity 
ranging from such items as a bomb- 
sight all the way up to the components 
of a 16-inch gun turret. 

At the beginning of the national 
emergency it was apparent at once that 
three situations faced us: First, that 
the Gun Factory and the Naval Ord- 
nance Plant at South Charleston could 
not begin to carry the load; secondly, 
that the manufacturers we had brought 
into the picture were carrying about all 
their plants and their personnel could 
handle; and thirdly, that other manu- 
facturers not already engaged in Army 
work were busily engaged in their own 
peacetime pursuits, 

It was immediately essential to con- 
struct plants particularly adapted for 
naval ordnance purposes, and in 1940 
and 1941 construction of naval ordnance 
plants was begun. All of them were lo- 
cated at sites chosen with particular 
regard to the labor markets and to the 
skills available, as well as the trans- 
portation facilities and the degree of 
crowding which then existed in their 
particular areas. 

Five of the plants were set up as 
satellites of the Naval Gun Factory 
and the satellite position of three of 
those was particularly important be- 
cause they were intended to supple- 

ment the production facilities of the 
Gun Factory. One of them, the naval 
ordnance plant at Center Line, on the 
outskirts of Detroit, was equipped as a 
lightweight job shop for the manu- 
facture of any of the hundreds of small 
parts which go into the assembly of 
modern ordnance, particularly in gun 
mounts and their appurtenances, as 
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well as for the manufacture of the 
newly adopted 20-mm. antiaircraft gun 
and its mount. 

At Canton, Ohio, the naval ordnance 
plant was equipped to produce medium- 
weight components such as 3-inch 
breech housings, 3-inch slides, and 5- 
inch carriages. At Louisville, Ky., the 
equipment complemented to some ex- 
tent the heaviest of that installed at the 
Naval Gun Factory and provided for 
the manufacture of turret components, 
for the manufacture and assembly of 
5-inch single and twin-gun mounts and 
of quadruple and quintuple torpedo 
tubes, 

Two other plants supplemented the 
work of the Gun Factory. At Milledge- 
ville, Ga., one plant manufactured parts 
for fuzes, primers, and detonators. 
Near by at Macon, Ga., there were 
provisions for the loading and assem- 
bly of those parts and parts from com- 
mercial manufacturers. 


THE sixth of the 
plants, established primarily for the 
manufacture of the Mark 15 Norden 
bombsight, was located at Indianapolis 
and, like all the others in this group of 
plants, was operated by a commercial 
operator. 

Later on we built one additional 
plant at Pocatello, Idaho, that was op- 
erated from the outset as a Navy plant. 
It was set up to reline major-caliber 
guns removed from ships on the West 
Coast and in that way to obviate trans- 
continental shipment of these guns. 

As it became more and more ap- 
parent that we were going to get into 
the war sooner or later, the plants of 
various manufacturers were expanded 
in some cases by construction of addi- 


naval ordnance 


tions and in several instances completely 
new plants were built to be operated by 
going concerns. Some of these plants 
and additions were merely to provide 
additional space so that normal lines of 
business could be pursued at a greater 


rate; others were specially adapted to 


the needs of naval ordnance. 

The six naval ordnance plants which 
I mentioned and certain of the more 
specialized among the plant facility pro- 
visions have been retained as a part of 
the naval ordnance shore establish- 
ment. Their rate of current operation is 
exceedingly small, particularly with ref- 
erence to each plant’s capacity, but 
they are available as plants, ready to go 
whenever they are needed. 
They are now completely staffed with 


\ 








naval and civil-service personne|—j, 
many cases the people we took oun 
from the civilian contractors who bon 
merly operated the plants for us, By this 
means we shall escape the necessity for 
frantic building of new plants jp eves 
of another threatened 
war emergency, 











The building of the 
naval ordnance plants 






and the expansion of 
private establishments 
, by no means solved the 
situation. The floors, walls, and roofs 
were of little use without the installa. 
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tion of the best modern machine-tog| 





equipment and the necessary appurte. 





nances, 





Naval ordnance was only one of q 





very considerable number of organiza. 





tions all striving earnestly to meet the 
needs of the fighting forces afloat, in 
the air, and in the field. It was inevitable 
that the demand for machine tools, par. 







ticularly in the early days, should far 





exceed the production capacity of the 
industry. How well the machine-tool 
makers met the demands of the fighting 
forces is now well known. 

In the long run it was a magnificent 
job, but there were certainly hectic days 
when the delivery of one machine tool 
seemed to be the event upon which the 
outcome of the war depended, 

From those hectic days we developed 










a firm resolve in naval ordnance that 
when the smoke cleared away our exist- 
ing plants should be tooled up with the 
best tools we could put our hands on 
and that, from the remaining tools, we 
should rack up a sufficient number so 
that when the hat dropped again we 
would be able to equip those Govern- 
ment plants which needed further ex- 
pansion and also supply additional ma- 
chine tools to manufacturers throughout 
the country. 

The accomplishment of that plan of 
action had to be undertaken with due 
regard for the currently pressing needs 
of private industry for the tools re- 
quired to get back into civilian produc- 
tion. Thanks to the very ready coépera- 
tion which all our contractors extended 
to us and to what I believe was equit- 


















able administration of the option fea- 
tures of facilities contracts, we have 
been able to store a very considerable 
number of machine tools, both general 
and special, with which to start manu- 
facture in another emergency. 

In some cases, peacetime require- 
ments for the production of certain 
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ants set up and operated 
y did not warrant 


specialized pl 
by private industr 
their continued operation nor their con- 
anent parts of the naval 


yersion to perm of t 
shore establishment. But it did seem 


advisable to retain certain ones on a 
stand-by basis for the manufacture of 
specialized products. Fortunately, in 
most cases it was feasible to effect a 
contract with the wartime operator to 
maintain the plant and its equipment 
for possible emergency use. 

Having taken those steps, I feel that 
we have covered as well as can be the 
provision of plant and special manu- 
facturing equipment for another emer- 
gency. But we must always bear in 
mind that it is mecessary to be con- 
stantly on the alert to recognize those 
advances in machine tools and machine- 
tool practices that may render obsolete 
the equipment which we are now 
guarding so jealously. 

When those advances do, in fact, 
render our war reserves obsolete, we 
must be prepared to go before Congress 
with a convincing justification for the 
appropriation of funds to replace the 
reserves with modern equipment. 

Even with the carefully chosen and 
highly competent Reserve officers who, 
in considerable numbers, specialized in 
ordnance, it was felt impracticable for 
the Navy to undertake the complete 
operation of the new plants. Accord- 
ingly, contractor operators were sought, 
and the Navy was represented by an 
inspector of ordnance in charge of a 
relatively small staff. 

That system worked, although both 
contractors and inspectors of ordnance 
in charge, who later 
were termed com- 
manding officers, had 
their tribulations in 
reaching a_ successful 
outcome. 

You may have noted 
figures in the press as to the increase in 
the size of the postwar Navy which 
will bring us from a bare 7,500 line 
oficers before the war to somewhere 
around 35,000 line officers in the period 
a few years hence. 

The addition will come from three 
sources: First, from the transfer to the 
Regular service of Reserve officers who 
request such transfer and who can meet 
the high standards on which the Navy 
insists for all its personnel; secondly, 
from the transfer of temporary U. S. 

Navy officers—men who formerly were 
warrant officers or enlisted men and 
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who won commissions during the war 
by demonstration of their individual 
capabilities; and thirdly, by the output 
of the naval officer training program 
under the recently adopted Holloway 
Plan. 

Under the Holloway system the low- 
est commissioned grade, that of ensign, 
will be filled by graduates of the Naval 
Academy, by graduates of N.R.O.T.C. 
courses at some fifty-two universities 
and colleges throughout the country, 
by the graduates of the aviation cadet 
training program, and by the direct 
entry of graduates of accredited col- 
leges. 

It is thus hoped to broaden the basic 
training of the entering naval officers 
and by an increase in the over-all num- 
ber to provide more opportunity for 
practical experience, not only in the 
operation of plants but in the ways of 
industry, by the assigning of officers 
directly to commercial plants for pe- 
riods of from six months to a year. 
That system is already in effect for 
certain officers of the Supply Corps, and 
the Paymaster General has recently 
testified to the success of the scheme. 


THE fourth lack which I mentioned 
stemmed very largely from the fact that 
our manufacturing processes were, in 
general, limited as to numbers and, 
further, were closely allied with our 
design activities. Again, the skill of our 
experienced mechanics with long years 
of work on the various types of ord- 
nance permitted them to achieve fin- 
ished results of high quality by minor 
variations here and there from the de- 
signer’s drawings. 

I think all of us realized that this 
was going on, but I doubt if any of 
us appreciated the extent to which the 
practice was prevalent. It was not until 
we took our complete manufacturing 
drawings, rolled them up in a bundle, 
and handed them to some unsuspecting 
private manufacturer with the request 
to “please make a thousand of these by 
next week” that the situation really 
came home to us. 

Basically, we had neglected produc- 
tion engineering. We all know the 
troubles we encountered in getting our 
drawings and our subsequent designs, 
too, into such shape that the manu- 
facturer could turn out the material 
we wanted. 

We have, however, taken steps to 
avoid such a situation in the future. 
We have established in the Bureau of 
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Ordnance a _ production engineering 
group under a very competent civilian 
engineer who, during the war, served 
both at the Gun Factory and in the 
Bureau as a Reserve officer. 

That group is available to the design 
personnel of the Research and Develop- 
ment Division from the inception of a 
new design of any piece of ordnance so 
that modern manufacturing techniques 
may be considered throughout the de- 
sign process. 

The requirements of national secur- 
ity impose two quite different require 
ments upon those of us who are re 
sponsible for its technical aspects: First, 
boldness to ensure that prospective new 
fields are adequately explored and that 
their products will be adopted without 
delay when they have been proved; and, 
secondly, conservatism to ensure that 
in the enthusiasm for new develop 
ments the tried weapons of the past are 
not discarded nor their improvement 
neglected until some new and better 
weapon is available. 

We are fortunate in having as Secre- 
tary of the Navy a man whose breadth 
of vision includes a keen appreciation 
of the necessity for research and de- 
velopment. We are fortunate, too, in 
having men in responsible committee 
positions currently in the Congress who 
likewise appréciate the necessity for 
research and development and the need 
for appropriations to make them pos 
sible. 

With the continued help of industry 
I have every reason to hope and to be- 
lieve that General Hughes and I, and 
our successors, may escape the fate of 
that Chinese ordnance chief! 
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Canada Preserves War Potential 
For Future Security 


Col. Malcolm P. Jolley 
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To carry out this respon- 
sibility, it must be recog- 
nized that tomorrow’s 
wars are never won with 
yesterday’s weapons. 


ANY of us in Canada have 

looked with a great deal of 
envy and admiration to the Army Ord- 
nance Association, and we see in it a 
pattern which we could do well to fol- 
low as our own industrial-preparedness 
program takes form in the future. 

My subject is a year-old organization 
called Canadian Arsenals, Limited, 
which is Canada’s means of maintaining 
a program of equipment and industrial 
preparedness for future years. Before 
embarking on that subject, however, I 
would like to spend a few moments re- 
viewing the development of Canada’s 
industrial resources, particularly as it 
affects munitions production. 

As you undoubtedly know, prior to 
World War I the energies of Canada 
had been devoted largely to the expan- 
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sion of agricultural areas and to the 
development of natural resources and 
transportation facilities. Canadian in- 
dustry was in its infancy when called 
upon in World War I to supply mate- 
rials of war. 

It was with a good deal of difficulty 
that a munitions program was insti- 
tuted. Nevertheless, by drastic expan- 
sion, significant quantities of ammuni- 
tion components and general supplies 
were produced. 

Between wars, Canada’s industry de- 
veloped rapidly to embrace fields of 
automotive production, heavy engineer- 
ing, chemicals, commercial explosives, 
textiles, paper products, electrical ap- 
paratus, and many allied products, 

No thought during this development, 
however, was given to munitions. We 
went all out for disarmament, and as 
late as 1938 the only munitions indus- 
try in the country was a small-arms 
ammunition factory employing fewer 
than 500 hands. 

No coérdinating agency, no advisory 
committees, no framework existed for 
procurement of munitions, and there 
were scarcely a dozen engineers in the 
country, including those in the armed 
services, who had any practical knowl- 
edge of manufacture or procurement of 
material with which to fight a war. 

Our equipment was standardized 
with that of the British services, so that 
we had no engineering or design pro- 
gram and no body of men to cope with 
problems of that type. The small quanti- 


ties of equipment and materials which 
were required for peacetime training 
were generally imported from England. 

During the 1938-1939 period, pre- 
liminary moves were made to take cor- 
rective However, the out- 
break of war in 1939 saw Canada with- 
out even the nucleus of an industrial- 


measures, 


preparedness program. In the summer 
of 1939 a defense purchasing board was 
hurriedly put together and functioned 
for a few months but merged into an 
expanded war supply board upon the 
outbreak of war. 


THIS latter board, very short-lived 
and inadequate for the job was re- 
placed in March 1940 by a new de- 
partment of the Canadian Government 
—the Department of Munitions and 
Supply. This department was entrusted 
to the Rt. Hon. C. D. Howe, a dis- 
tinguished Canadian engineer who had 
previously achieved Cabinet rank as 
Minister of Transport in the federal 
government. 

Mr. Howe set about forming his new 
department by immediately calling in 
men of importance and achievement in 
Canadian business and industry, and 
he launched a program which ult- 
mately carried Canada through to take 
fourth place of all the United Nations 
in the production of war materials. 

This war program put a full range 
of material into the hands of our troops 
and our allies: some 4,600,000,000 
rounds of small-arms ammunition, 100,- 
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900,000 complete rounds of gun ammu- 
nition, 800,000 vehicles and_ tanks, 
1,700,000 rifles and machine guns, 119,- 
ooo light and medium guns, $307,000,- 
ooo worth of radar and electrical 
instruments, sufficient training aircraft 
to equip the British Air Commonwealth 
Training Plan, 4-engined Lancaster 
bombers, Mosquito bombers, ocean- 
going ships of all sizes and types, in- 
cluding destroyers, vast quantities of 
explosives, propellants, and a host of 
other articles and supplies. 

This performance was possible only 
because we had time on our side. It 
took well over two years to get going, 
and it was not until 1943 that signifi- 
cant quantities of weapons and mate- 
rials found their way to the theaters of 
war. 

With that background, the armed 
services in Canada joined with the De- 
partment of Munitions and Supply to 
form a joint board with the mission of 
planning a postwar organization to be 
responsible for maintaining some meas- 
ure of industrial preparedness for de- 
fense. The plans of this board found 
expression in an organization now 
known as Canadian Arsenals, Limited, 
formed within a month after the col- 
lapse of Japan. 


THE responsibilities of Canadian Ar- 
senals, Limited, may be summarized 
briefly as follows: 

1. To maintain in good condition for 
immediate use, if required, significant 
facilities with which to produce mate- 
rials and equipment of a nature not 
protected by commercial facilities; 

2..To maintain a few specialized 
factories operating on a minimum scale 
in which to produce peacetime require- 
ments for the fighting services; 

3. To conserve records, knowledge, 
and skills special to the production of 
munitions—all acquired during World 
War II; 
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4. To develop and expand these to 
keep pace with technological progress; 
5. To carry out development and ex- 
perimental projects, leading toward im- 
provement in ways and means of pro- 
ducing specialized munitions; 

6. To plan, with commercial indus- 
try, the ways and means of expanding 
and creating facilities to meet the de- 
mands of an emergency; 

7. To plan manufacturing methods 
for new equipment and materials which 
may emerge from time to time and be 
required by the fighting services either 
for peacetime or for an emergency; 

8. To repair, modify, and otherwise 
keep in good condition stockpiles of 
equipment and material which the 
fighting services may need for sudden 
mobilization, 

To carry out this line of responsi- 
bility, the joint services board, which 
planned the organization of Canadian 
Arsenals, Limited, looked back to the 
success of the wartime production pro- 
gram directed by the Department of 
Munitions and Supply which had been 
set up to serve the three fighting serv- 
ices but which was administratively in- 
dependent of any one of them. 

Accordingly, it was decided that post- 
war industrial preparedness should be 
established in a similar manner so that, 
while serving the interests of the three 
fighting services, Canadian Arsenals, 
Limited, operates independently of any 
one of them as far as administration is 
concerned. 

The board also looked back to the 
success which accompanied the bring- 
ing of businessmen into wartime pro- 
duction programs and decided that this 
principle should be maintained in the 
peacetime organization. Accordingly, 
there is provision for a board of direc- 
tors which includes engineers and busi- 
nessmen from commercial organiza- 
tions. 

Thus Canadian Arsenals, Limited, 
took the form of a Crown company. 
That is, a company owned by the peo- 
ple of Canada but incorporated on 
company lines to operate on a country- 
wide basis. Canadian Arsenals, Limited, 
is responsible to the Department of 
Reconstruction and Supply—which is 
the peacetime successor of the Depart- 
ment of Munitions and Supply—whose 
Minister, Mr. Howe, holds the shares 
on behalf of the country. 

Its affairs are directed by a board 
consisting of representatives from com- 
mercial activities, industry, the Navy, 


the Army, and the Air Force, Adminis- 
tration is through a head office situated 
in Ottawa which, in turn, directs the 
affairs of eight divisions distributed 
through the country, each one being 
engaged in a specialized field of muni- 
tions or material. 

The financing of Canadian Arsenals, 
Limited, is arranged on lines parallel to 
that of a normal company in so far as 
conditions permit. Cap- 
ital assets are owned by 
the Crown and are held 
in trust by the com- 
pany. Working capi- 
tal is advanced from 
the public treasury 
and repaid through revenue derived 





from the sale of goods and services to 
the fighting forces. 

Canadian Arsenals, Limited, is in- 
tended to be self-supporting as far as 
possible through sale of its output. But, 
in times where a demand is not sufh- 
cient to cover minimum expenses, the 
deficit will be met by a special appro 
priation from Parliament. We regard 
that deficit as a premium on prepared- 
ness insurance, 

In discharging its responsibilities, 
Canadian Arsenals, Limited, has made 
some progress in its year of life. 

Eight factories, forming the divisions 
to which I referred previously, have been 
established and staffed for minimum 
peacetime operations, Operating policies 
have been instituted, and plans are ad- 
vanced ultimately to provide a reason 
able measure of industrial preparedness, 

Apart from providing means whereby 
the fighting services may keep their 
peacetime equipment in good repair, 
replaced, and up to date, Canadian Ar- 
senals, Limited, plans to establish proc- 
ess engineering for new equipment as it 
emerges, so that bills of material, ma- 
chinery, lists of operations, sequences, 
tool engineering, floor-space require- 
ments, and man-power requirements 
will be worked out in peacetime and 
held ready for use in the event of an 
emergency. 

Military equipment, for which manu- 
facturing engineering is thus planned, 
is then to be associated with the appro- 
priate facilities in the country before a 
general pattern for industrial mobiliza- 
tion is required. 

Much of the program has been ac- 
complished by way of setting the stage 
for the activities of Canadian Arsenals, 
but it will naturally take time before 
many of its possibilities are realized. 
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Industry and the New Weapons 


Revised Plans Should Provide for Instant Mobilization 


F great importance to the mem- 

bers of the Army Ordnance As- 
sociation is the consideration of the 
impacts of the newer weapons upon our 
industrial mobilization. 

Perhaps the first of these impacts 
which comes to mind is what will 
happen to our industrial mobilization 
if the enemy uses these new weapons 
in a “Pearl Harbor” attack upon the 
United States, The vulnerable points at 
which our logistic potential can be at- 
tacked are, of course, in the places of 
concentration. These may be concentra- 
tions of man power, raw-material 
sources, manufacturing facilities, trans- 
portation, or communications. 

Sufficient powerful weapons are 
available to eradicate fairly large areas 
and make any attempt at their recon- 
struction almost futile. Likewise there 
are available sufficient forms of attack 
against mass personnel to render the 
facilities of a highly concentrated area 
inoperative for a considerable time. 

All these new weapons we speak 
about give warning against concentra- 
tion. There is almost a first duty upon 
every Government agency and upon 
every large industry to avoid concen- 
tration in any expansion of activities. 
Short of an underground shelter with 
sterilized and purified air, there can be 
no guarantee of protection against 
modern weapons. And even such plants 
may be invaded by the saboteur. 
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General Aurand 


I am not trying to paint a gloomy 
picture, nor am [ trying to overem- 
phasize the potentialities of the new 
discoveries. Rather, I am trying to bring 
home to you, who have the responsi- 
bility for the manufacture of ordnance 
in the event of an emergency, that you 
must plan to decentralize and disperse 
your facilities as well as to avoid con- 
gestion of population, transportation, 
and communications. 

There is no longer any strategically 
safe location in the continental United 
States. There are no longer any areas 
which cannot be reached through the 
air by a determined enemy. Even 
though our country is of such great 
size, it may be impossible to prevent an 
enemy reaching a certain part of it 
through the air. However, because of 
its very extent, it will be equally im- 
possible for an enemy to blanket any 
appreciable part of the Nation by any 
known method of attack. 

Given any sort of dispersion, our 
industrial mobilization cannot be dealt 
a crippling blow. The one paramount 
consideration whenever dispersion of 
industry and population is discussed is 
cost. Certainly it would be far too costly 


to uproot existing plants and popula. 
tion. 

However, life in America is pot 
static, and new industrial capacities 
must be created in many fields, It js 
essential that these capacities be cre. 
ated at different locations, and the cost 
must be borne by those who create 
them. This cost might well be consid. 
ered the price necessary to pay for the 
liberty of continuing to do business jn 
the United States. 

Present War Department policies 
draw a sharp line of demarcation be. 
tween research and development on the 
one hand and procurement on the 
other. This is done primarily to place 
emphasis on the new significance of 
the scientist and engineer in the prep- 
aration for and the conduct of war. 

World War II was to science and 
engineering what World War I was to 
industrial mobilization. For the first 
time, science and engineering were mo- 
bilized in the national interest. Impor- 
tant as industrial-mobilization planning 
is Now, it is equally important to have 
national mobilization plans for science 
and engineering and the national co- 
operation of all those who employ sci- 
entists and engineers in order that there 
may be prompt mobilization of these 
important national assets in the event 
of an emergency. 

The efforts of the Army Ordnance 
Association between World War I and 





The dispersion of manufactur- 
ing facilities, the use of light- 
weight materials, and the de- 
velopment of new tooling 
techniques will be required in 
event of another war emer- 
gency. Mobilization plans must 
be made now; there will be no 
time for them after a “Pearl 
Harbor” of the atomic age. 











ARMY ORDNANCE 











World War II in connection with the 
mobilization of industry were most 
gratifying. The productive capacity of 
the country for war was changed from 
one which could not produce enough 
and on time in World War I to one 
which became the arsenal of democracy 
in World War Il. 

Science and engineering must take a 
similar long step these days. To do this, 
the armed forces must be able to em- 
ploy civilian scientists and engineers to 
the very best advantage. In many in- 
stances, the armed forces stand ready to 
pay the cost, provided they can procure 
what they need. 

The War Department is limited, on 
the termination of the war powers of 
the President, to the standard procure- 
ment form of contract for research and 
development purposes. The Navy De- 
partment has already hurdled this bar- 
rier and obtained special legislation 
covering research and development con- 
tracts. | wish to bring this situation to 
the attention of the members of the 
Army Ordnance Association in order 
that they may appreciate the Army’s 
present unfavorable position in this re 
spect. 


BF the mobilization of scientists and 
engineers and their employment in 
the years following World World II are 
to be realized by the War Department, 
legislation must be obtained to permit 
the establishment of research and de- 
velopment contracts independently of 
the laws now governing procurement 
contracts. 

After this diversion to explain a 
present difficulty, I would like to return 
to a consideration of the effects of the 
newer weapons upon industrial mobili- 
zation. 

In general, these effects will be of 
two kinds: first, in the field of greater 
industrial production for a man em- 
ployed in battle, and secondly in the 
type of production that will be required. 
I know of no new weapon of war which 
is cheaper than its predecessor, either 
in money, man-hours, industrial facili- 
ties required, or manufacturing time. 

Therefore in the future there will be 
an increasing competition in the re- 
quirements for man power between the 
armed forces and industry. There will 
be an increasing need for the assign- 
ment of skilled man power where it 
can be best employed in the national 
interest, 

The man-power side of industrial mo- 
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bilization, although always important, 
becomes increasingly vital as the grow- 
ing complexity of weapons demands the 
same high technical skills on the battle 
field as are required in the factory, In 
the solution of this problem, the Army 
Ordnance Association can be of con- 
siderable assistance. 

There will be great competition for 
light materials. This same desire for 
lightness is ever present in civilian de- 
mand, but necessities of war will re- 
quire a much more prompt solution 
than does civilian manufacture. The 
man who carries a load on his back 
must now be favored against the ve- 
hicle which has tireless motors to carry 
its load. 

Lightening of equipment through- 
out the Army is an immediate “must,” 
particularly in the field of ordnance. 
I hardly need to point out that one of 
the greatest single loads transported in 
World War II was ammunition. 

In the field of manufacturing facili 


The V-2 rocket—prototype of new weap- 
ons of the atomic age (British photo). 


ties, the new weapons will require 
vastly different tooling than those of 
the last war. On the other hand, the 
time available to tool will be a fraction 
of what it was in World War II. These 
two opposite considerations must be 
brought together; the Army Ordnance 
Association can assist considerably in 
doing so. 


EN the field of transportation, Amer- 
ica must continue to be supreme, both 
in the construction and operation of 
transportation facilities. In this connec- 
tion, within the purview of the Army 
Ordnance Association there is one prob- 
lem which must be licked by industry 
and not by the Army; that is the prob- 
lem of standardization of motor ve- 
hicles so that the spare-parts supply 
will be reduced to about ten per cent of 
what it was during the campaigns of 
World War II. 

As the cleaner-up after the “Red 
Ball” in Europe and the operator of 
trucks on the Burma Road east of Kun- 
ming, I speak feelingly when I say that 
you cannot have a parts list of 400,000 
items and still keep transportation roll- 
ing. On the other hand, the thought of 
having standard military vehicles de- 
signed inside the Army makes me 
shudder when so much civilian engi- 
neering knowledge and skill is vested 
in the richest and greatest automotive 
industry in the world right here in the 
United States. 

In order to save precious hours when 
the next emergency occurs, the auto- 
motive industry should from time to 
time design for the Army the vehicles 
which the industry will produce as 
standard items. 

It will more than save the cost of 
this effort if it keeps these drawings 
modern and its shops prepared for that 
emergency which will strike so sud- 
denly that there will be no time for 
standardization afterward. In this mat- 
ter, the Army Ordnance Association can 
be of the greatest service. 

This brief review of the effect of new 
weapons on industrial mobilization has 
emphasized more than anything else 
the shortage of time which will be 
available if war comes again. Then there 
will be no time to disperse; then there 
will be no time to tool up or to utilize 
light materials or make new designs. 
These things must be done now by 
American industrialists—not by the 
armed forces. They must do it from 
self-interest if not from patriotism. 
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Army Ordnanee Medalists, 19416 


General Hughes Confers Awards for Distinguished Service 


James H. Burns, Major General, U. S. 
Army, retired, Washington, D. C., was 
awarded the Crozier Gold Medal for 
distinguished service in the advance- 
ment of Ordnance in the fighting serv- 
ices of the United States—ground, sea, 
and air. Following his distinguished 
service in World War I, his leadership 
was responsible in large measure for 
the plans and policies evolved in time 
of peace for industrial mobilization in 
war. 

Harvey C. Knowles, vice-president, 
Procter & Gamble Company, Cincin- 
nati, Ohio, was awarded the Rice Gold 
Medal for his exceptional performance 
in the production of artillery ammuni- 
tion throughout World War II. Indus- 
trialist, engineer, and exponent of 
modern mass-production methods, his 
contributions to the production engi- 
neering of artillery ammunition were 
of untold effect in supplying our fight- 
ing forces. 

Herbert A. Gidney, comptroller, Gulf 
Oil Corporation, Pittsburgh, Pa., was 
awarded the Scott Gold Medal for his 
notable service to the Army, the Ord- 
nance Department, and the Army 
Ordnance Association over many years. 
A former assistant chief of the Pitts- 
burgh Ordnance District and former 
president of the Pittsburgh Post, Army 


Ordnance Association, he served as 
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chairman of the Association’s special 
Committee on Aims and Organization, 
1945-1946. As a result of his inde- 
fatigable efforts the Association has 
broadened its field of activities. 

The Crowell Gold Medal, founded 
by the Army Ordnance Association 
during the past year in tribute to 
Benedict Crowell who directed the af- 
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Council Dinner of the Associa- 
tion on October 2, 1946, preced- 
ing the Twenty-eighth Annual 
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Ground. The Committee on 
Awards had as its chairman 
Charles McKnight of the re- 
search and development staff at 
Aberdeen. He was assisted by 
Allen Rushton, Birmingham, 
Ala., and J. E. Kanaley, Betten- 
dorf, Iowa, as members of the 
committee. The medals were 
presented in the presence of 
members of Council in the Fed- 
eral Room of the Hotel Statler, 
Washington, D. C., by Maj. Gen. 
Everett S. Hughes, Chief of 
Ordnance, U. S. Army. 
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fairs of the Association for more than 
twenty-five years, was presented to the 
following: 

William W. Coleman, Milwaukee, 
Wis., who succeeded General Crowell 
as president of the Army Ordnance 
Association and whose term expired 
December 31, 1946. He served as vice- 
president for more than twenty-five 
years. He was founder and long presi- 
dent of the Milwaukee Post, and his 
leadership was marked by quiet, effec- 
tive, constantly sound judgment. 

Frederick H. Payne of Springfield, 
Mass., for his long service to industrial 
preparedness. He served as assistant 
chief of the Bridgeport Ordnance Dis 
trict in World War I and later as the 
Assistant Secretary of War in the cabi- 
net of President Herbert Hoover. In 
World War II he served as assistant 
chief of the Springfield Ordnance Dis- 
trict. His term as vice-president of the 
Association, which expired December 
31, 1946, began twelve years ago. He 
was recently elected to serve as a director 
of the Association for a 2-year term 
ending December 31, 1948. 

Samuel McRoberts, a director of the 
Army Ordnance Association since its 
founding in 1919. During World War 
I as a commissioned officer of the 
Ordnance Department he directed the 
vast procurement activities of the De- 
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partment W th 
Formerly 
City Bank, New York, h 
continuing and leading pa 


presi 


velopment of the Ordnan 

System and served as chief of the New 
York Ordnance District during the 
mobilization period preceding the entry 
of our country into World War II. 

John Ross Delafield, Brigadier Gen- 
eral, Ordnance Reserve, counsel of the 
Army Ordnance Association for nearly 
two decades, has rendered noteworthy 
contributions to the Ordnance cause in 
peace and in war. Head of the Ordnance 
Claims Board in World War I, 
sequently chief of the New York Ord- 


sub- 


nance District, his services to the Asso 


ciation on countless occasions have 


enabled it to meet all the leg 
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n the time 
was incorporated 


t of Columbia in 1928 


unul it was clothed with broader powers 


under its present constitution and by 
laws adopted in 1946, the legal guidance 
of General Delafield has been invalu 
able. 

Henry Parsons Erwin, Colonel, Ord 
nance Reserve, treasurer of the Asso 
ciation, was one of the earliest members 
of its executive staff when, following 


World War I, he gratuito 


organ n n 


serve | the 
this 


id Tl 


Richard H. Somers 


Samuel McRoberts 


research and development. As treasurer 
of the Association he has guided its 
fiscal policies with unerring good judg 
ment. 

Richard H. Somers, Brigadier Gen 
eral, U. S. Army, retired, Ordnance 
Department, now a member of the 
faculty of the University of New Hamp 
shire, has the unique distinction of 
having served the Association as its 
executive officer during two tours of 
duty, first in the early 1920's and latterly 
during World War II. Engineer, teacher, 
economist, General Somers has served 
the Association in times of great import 
to the national defense. The pages of 
this journal are replete with his editor 

and his record is written 
admiration of his many 


Association. 


John Ross Delafield 








Two New Navy Aireraft 


The XBT-2D, above, is the experimental model of the AD-1 Skyraider, the Navy’s new hard-hitting bomber. It can carry 6,000 
pounds of bombs, torpedoes, radar units, or extra fuel. Below is the XHJD-1, the Navy’s twin-engined helicopter—largest in the 
world and the first of its type. It has counterrotating blades eliminating torque and is able to cruise at 100 m.p.h. (Navy photos). 
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HAVE pinned many medals on 
many uniforms during this war, 
but this is the first opportunity I have 
had to pin medals on soldiers in mufti. 
To me it represents, more than any- 
thing else, the total war through which 
we have been. It is rather a startling 
review of the whole picture to see men 
like those who came up here a moment 
ago in civilian clothes and realize what 
they have done for the United States. 
After listening to several panel dis- 
cussions during this meeting and to the 
fine talks that were made at the In- 
dustrial Preparedness Luncheon, I de- 
cided that certain ideas had taken hold 
and that it was unnecessary to empha- 
size them further. It seems to me that 
what we are trying to do here is not 
to solve a lot of technical problems but 
to get set on an organization which will 
be competent to solve all the technical 
problems that will face us in the future. 
We are trying to establish, as I see it, 
the relationship between the Ordnance 
Department and industry, and to de- 
fine the responsibilities which each side 
is going to have. As a general rule of 
thumb, most of us are agreed that in- 
dustry has two principal jobs, one of 
which is production engineering and 
the other mass production, That is a 
very simplified way of stating the prob- 
lem, and in thus stating it we find 
ourselves faced with a multitude of, as 
the British say, ancillary problems. 


WE find ourselves faced with myriads 
of complicated obstacles, some of which 
have been presented to you at today’s 
meetings, But there are three problems 
—three obstacles—which, I believe, 
must be overcome and which must be 
brought out into the open and dis- 
cussed. Those problems are war mon- 
gering, the antitrust laws, and secrecy. 
Until we can come to an understand- 
ing, until we can find some way of 
overcoming or getting around those ob- 
stacles, we are going to have a lot of 
difficulty. 

So it seems to me that if we take 
the three problems of war mongering, 
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Problems of Preparedness 


Three Main Obstacles Must First Be Removed 
Maj. Gen. Everett S. Hughes 
















Maj. Gen. Everett S. Hughes, 
Chief of Ordnance of the Army, 
delivered this address at the 
Twenty-eighth Annual Meeting 
of the Army Ordnance Associa- 
tion at the Statler Hotel, Wash- 
ington, D.C., October 2, 1946. 











the antitrust laws, and secrecy, talk 
about them and write about them, that 
perhaps we will begin to understand 
them and may be able to solve the 
problems or find some way around 
them. 

Mr. Davis handed to me in his com- 
mittee meeting this morning a clipping 
from the Bridgeport Herald dated Sep- 
tember 29, 1946. The heading is, “In- 
dustrialists, Brass in Propaganda Drive 
Stress Need of Building Up Powerful 
Military Services.” The accompanying 
story reads as follows: 

“Big industrialists, manufacturers of 
war goods, have teamed up with the 
admirals of the Navy and the generals 
of the Army to sell America an ‘armed- 
for-war-to-insure-peace’ program. Since 
the ending of the last war which 
brought them lush profits in Govern- 
ment military contracts, top-rung indus- 
trialists and the banking interests be- 
hind them, working in codperation with 
the high-place brass of the Army and 
Navy, have set in motion at least four 
powerful and well-financed propaganda 
organizations.” The article mentions 
among others “the Army Ordnance 
Association which promotes bigger and 
better Army and Navy Ordnance divi- 





‘ 


sions (its chief backing is by indus- 
trialists who obtain Army and Navy 
ordnance business). Like the Air Power 
League and the Navy League, the 
A.O.A. has a nationwide propaganda 
organization.” 


THAT is but one of the articles that 
will be written and published. There 
will be many, many more like that. 
We have to face them. I know we can, 
and I know we should face them. 

Many times, in the office and outside 
the office, people have said, “We will be 
glad to do anything that you want us to 
do.” I have inquired from two or three 
men who have made that statement as 
to what lay back of it, and I have been 
told that it was fear of the antitrust 
laws. I have been told that if two 
manufacturers who make clothespins 
get their heads together, they are imme- 
diately cracked down on by the Depart- 
ment of Justice for violating the law. 

I, personally, can see no way of mak- 
ing progress in this campaign of ours 
for national preparedness if we have to 
plan secretly and behind closed doors. 
There must be some way of openly 
discussing the Nation’s defense and 
openly doing something about it. 

The third obstacle to preparedness is 
secrecy. My men are worried because 
our plans, as contained in booklets of 
the War Department, are confidential, 
restricted, secret, top secret, or some 
other classification, It seems to me that 
if this plan of industrial mobilization is 
to succeed, you people should know 
everything that is to be known about 
our plans. 

The solution to all these problems 
will take time, but I am sure that if they 
are dragged into the open, looked at 
and examined, some of us may find a 
satisfactory answer. These problems 
have to be solved in a hurry. It takes a 
long time to set up an organization; it 
takes a long time to define responsi- 
bilities; it takes a long time to make 
the organization function. And the or- 
ganization we are talking about is the 
biggest one I know of. 


335 























New Methodology 
of War 


Scientific Developments Have Revo- 
lutionized the Technique of Combat 


7 


by 
Dr. Vannevar Bush 


. 


In the evolution of war- 
fare, we have come a long 
way from the old days 
of Frederick the Great. 


2 


HERE has been a revolution in 
the art of waging war, and I want 
to speak about it. This change has been 
caused by something more than the 
mere advent of a new weapon, even an 
atomic bomb or a proximity fuze. It is 
the institution of a new methodology— 
the planned application of science—and 
this involves a greater revolution in the 
art of war than was brought to pass by 
the invention of gunpowder or by the 
introduction of shells and the conse- 
quent development of the armored ship. 
This revolution is comparable in its 
scope to that which took place when 
man learned how to employ machines 
to make more machines, hence causing 
them to multiply themselves. In the 
evolution of warfare, we have come a 
long distance from the old days of 
Frederick the Great when war was a 
professional game operated under strict 
rules where nobody got hurt very much, 
through the period when war became a 
national affair during the era of the 
French Revolution and under Na- 
poleon, to the time when total conflict 
came into being with the start of the 
first World War. 
Nations learned that by turning sci- 





This is an address delivered at the 
Twenty-eighth Annual Meeting of the 
Army Ordnance Association in Wash- 
ington, D.C., on October 2, 1946. 
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ence and its application toward de- 
struction, things were possible that 
were not dreamed of. 

On the one hand there is the possi- 
bility of perpetual warfare in which the 
intervals between active hostilities in- 
volve full devotion of the energies of a 
people to activities in which research, 
development, production, and applied 
science have as their principal objective 
preparation for the next conflict. 

On the other hand lies the possibility 
of the greater growth of international 
organization, lessening of tension, and 
the establishment of peace. New factors 
have come in to strengthen our chances 
of realizing this second alternative. 
There is a possibility of a technical 
deadlock in warfare which did not 
exist, in my opinion, at any other period 
in history. There is a possibility that the 
world, knowing what it is doing, will 
not commit suicide. There is a possi- 
bility that the application of science to 
modern transportation and modern 
communication may speed the awaken- 
ing of that intelligence which will en- 
able people to realize where the path of 
warfare leads. 

But wherever we may be going, one 
thing is clear, and that is, for the pres- 
ent, we must keep our powder dry. If 
this country remains at its full strength, 
peace may be attainable; but it will most 
certainly not be ‘attainable if we do not. 

The full strength of the country 
means many things. It means, for ex 
ample, a full and continuing industrial 
prosperity. This involves, incidentally, 
the solution of the problem which is 
yet to be solved—that of adjusting our 
industrial differences without disrupt- 
ing the entire machine. 

It means that science in this country 
must be helpful; that we must have a 
supply of trained scientists; that in the 
next five years we must overcome, as 
best we may, the very sad error that 
was made during the war when we 
alone, of any of the nations of the 
world, sacrificed our future for the 
present and ceased the training of ad- 
vanced scientists and engineers to the 









extent that we now face a deficit of 
150,000 men at the time when We are 
trying to expand our programs of mo 
search and development in gover 

in industry, and in the UNIversities, 


. 







THE strength of the country calls foe" 
support by the people of a continuins | 
program of preparedness which js not 
a flash in the pan, not a boom followed = 
by a depression, but rather a continuing | 
earnest and-determined effort. That, Be Vo 
turn, means that the program mug 
make sense to the people. 

One more factor is required—g Patt. 
nership between the military and the 
industrialists. In this respect there jg po 
greater factor than such work as tha 
of the Army Ordnance Association, 
whose record is before you and op 
which I do not need to enlarge. 

In these days, however, even mor 
than a partnership between the military 
and industry is necessary. That partner. 
ship must extend to the scientist and 
the engineer. It must proceed very far 
beyond the quite proper relation which 
exists and should exist between pro. 
curers on the one hand and suppliers 
on the other—the point where profes. 
sional contact ripens into professional 
friendship 
the immediate business at hand, 



















and becomes divorced from 9* 








president 


Dr. Vannevar Bush, 


of the Carnegie Institution of 
Washington. was appointed by 
the President to serve - during 
the war as head of the National 
Defense Research Committee. 
Later, he was made director of 
the Office of Scientific Research 
and Development. Dr. Bush was ; 
a central figure in the develop- 
ment of nuclear fission from 


which the atomic bomb came. 
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At the Twenty-eighth Annual Meeting of the Army industrialists, saw in action the weapons they once 


ner. Ordnance Association held at the Aberdeen Proving manufactured. This demonstration of matériel clearly 
and Ground, Md., on October 3, 1946, members of the emphasized the need for continuing the close Jiai- 
’ far Association, including many of the country’s leading son that now exists between Industry and Ordnance. 
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rom The 8-ton truck at 
left steers with 4 
front wheels. To 
the right is a 29-ton 
mine exploder that 
is power driven 
from the tank by 
sprocket chains. 


= — Sa 


* 

ae ei, 
\ | ea: ; 
. P ole fae. 


ei, a 
ree Ss 
ne 





The T77 gun motor 
carriage, left, 
mounts 6 caliber .50 
machine guns in a 
power-driven tur- 
ret. The T92, shown 
right, carries a 240- 
mm. howitzer that 
makes it a potent 
and mobile weapon. 
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The 90-mm. antitank gun at right 
is a high-velocity, flat-trajectory 
weapon which has unusual mo- 
bility due to the novel design 
and compactness of the carriage. 
The 3.5-inch rocket launcher 
M30, shown below with its high- 
explosive antitank projectile, 
was developed to defeat enemy 
armor and fortified installations. 
It weighs about 15 _ pounds. 



























The 75-mm. aircraft gun shown 


at the left fires 15 rounds auto- 


matically, giving the firepower 


of a World War I field-artillery 


battery to modern American 
light, fast bombardment aircraft 








The soldier at left is fir- 
ing a modified Garand 
rifle which has _ been 
adapted for full-automatic 
operation, giving him a 
tremendous increase in 
accurate, rapid firepower. 


This interesting new devel- 
opment, above, is a muzzle- 
loading, smoothbore, lever- 
fired 250-mm. mortar with a 
range of 7,500 yards. At left 
are 3 new types of mortars, 
left to right, 155-mm. with 
long-range mount, 155-mm. 
with base plate T19, and the 
105-mm. mortar with the same 
base plate and mount 1T26. 
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This armored monster above is the heaviest tank ever built by the Ordnance Department, weighing 100 tons and 
carrying a 105-mm. gun. It was originally intended for close-range assault on Germany's West Wall fortifications. 








- The M26 42-ton General Pershing tank was serv- 

, ing as our heavy tank in Germany at war's end. 
This M24 light tank has been equipped with extended grousers 
to permit swift, easy operation over mud and very soft terrain. 








The new T32 heavy tank carries a 90-mm. gun and the best fron- The drive, steering, and braking of the experi- 
5 H ; $65 H ” : < . TI2 . > alee ic 
tal armor possible. It is steered by a single “joy-stick”’ control. mental medium tank T23 are fully electric. 
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The M26 tank-recovery unit, shown 
at left transporting a 30-ton Sher. 
man tank, speeds the repair of 
damaged armored units by quickly 
carrying them from the battlefield 
to the Ordnance shops where they 
can be reconditioned and sent back 
into battle. Thus the M26 plays a 
vital role in easing the strain op 
supply lines and keeping the largest 
possible number of combat units jn 
operation where they most needed. 


The swimming device, right, 
for the M26 medium tank 
was designed to enable it to 
proceed from a landing vessel 
lying a considerable distance 
offshore. Thus armor could 
hit the beach along with the 
infantry, mutually ‘lending 
firepower and defensive aid. 


The swimming device in ac- 
tion, right, clearly shows the 
advantages of this adaptation. 
Its low silhouette makes it a 
difficult target to hit, its 
sturdy construction makes it 
seaworthy under battle con- 
ditions, and it greatly in- 
creases the mobility of armor. 


The heavy transporter T8, left, was 
designed to provide transportation 
for complete combat vehicles and 
to carry general cargo. It has a large 
measure of cross-country mobility 
and its construction will permit the 
vehicle to make right-angle turns. 
With the armored forces its specific 
job is to recover damaged M26 42- 
ton medium tanks. It is propelled 
from both ends by sprocket chains. 
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The Story of the Air and Underwater 
Tests of the Atomic Bomb at Bikini 


by 
Vice Adm. W. H. P. Blandy 


2 


“At present the best de- 
fense against the atomic 
bomb is not to be there 
when it goes off.” 


a 


HE tests of the atomic bomb at 

Bikini Atoll were conducted pri- 
marily with the intention of determin- 
ing the effectiveness of this new and 
revolutionary weapon against ships. 
Aircraft were also exposed, both in 
flight and on the decks of ships. Mili- 
tary ground equipment, weapons, and 
other items were also exposed. The 
Army Air Forces were afforded further 
training in carrying, handling, and 
dropping the bomb, and further scienti- 
fic data on atomic-bomb explosions 
were secured. 

These tasks constituted the mission 
of Operation Crossroads as laid down 
by the Joint Chiefs of Staff. They di- 
rected me to form a joint task force to 
carry out the operations and specified 


that such a force should include ade- 
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quate representation from the various 
branches of both services concerned and 
from civilian science. They particularly 
specified that, with regard to ship tar- 
gets, I should include ranges of dam- 
ages from the greatest possible to neg 
ligible or slight damage in order to 
determine the effective ranges of the 
bomb. 

Necessarily, the operations involved 
a complex organization. For the Navy 
we had a dozen or more different types 
of surface ships. We had submarines, 
carriers with their aircraft, and sea- 
planes. We had Army Air Forces fur- 
nishing planes for transport, bombard- 
ment, instruments, observation, cameras, 
and weather reconnaissance together 
with the necessary ground service units. 


AS for the Army Ground Forces, we 
had representatives from the various 
branches and corps to observe the ef- 
fects of the bomb on the different types 
of equipment. 

We had a very large delegation of 
civilians. Altogether there were about a 
thousand scientists and technicians to 
handle the various instruments and to 
inspect the ships and to prepare the 
bombs and fire them, as well as to de- 
termine data upon the explosion. 

We had a total of 230 ships, 120 
planes, and about 42,000 men. I think 
it is a great tribute to the capacity of 








Americans to work together toward a 
common end in peace as well as war 
that in spite of the multiplicity of pro- 
fessions and the wide variety of inter- 
ests—often competitive interests—in this 
task force, the codperation of all ele- 
ments was magnificent. 

Some may wonder why we chose 
Bikini as the location of these tests. 
We hoped to find some place nearer to 
the United States, but Bikini had a 
large anchorage. It was free from vio- 
lent storms. It was near several air 
bases—Kwajalein and Roi Islands and 
Enewetok. Also, Bikini had predictable 
winds at less than 20,000 feet, which 
was extremely important. 

We had some of the best meteorolo- 
gists from the Army and Navy in the 
task force. They did a superb job. Each 
morning during the month of June we 
had weather conferences, checked the 
weather of the day before and the fore- 
cast for that morning, and studied the 
forecast for the next day. We drilled 
ourselves to make a quick decision 
when the proper conditions should be 
present. 

We also had some expert radiologists 
studying with the meteorologists the 
question of the fall-out of radioactive 
particles. They had to check the wind 
and the fall-out of the particles as high 
as 60,000 feet. That was the height to 
which the atomic cloud rose in Hiro- 
shima and Nagasaki. Our cloud rose 
only to 30,000 feet, probably due to 
greater humidity in the atmosphere 
around Bikini. 

The question of providing adequate 
safety precautions against the menace 
of radioactivity illustrates the general 
safety policy which we found advisable 
to enforce throughout the whole op- 
eration. Although resembling a_ war- 
time campaign in many respects, Cross- 
roads reminded me very much of the 
amphibious operations 
because of the multi- 
tude of branches and 
arms involved, But this 
was a peacetime ven- 
ture, and we were not 





justified in undue haz- 
ard to human life and health. 

It was very gratifying to observe at 
the end of the operation that not a 
single death, injury, or case of radiation 
sickness* resulted from the two explo- 
sions. 

I spoke of the danger to planes flying 
through the atomic cloud. Actually we 
Army Air 


had eight planes—four 
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Forces B-17’s and four Navy F-6-F 
fighters—which were radio-controlled 
drones designed to fly through the 
cloud. We expected to lose half of them 
due to the great turbulence, heat, and 
radioactivity in the cloud. Except for 
one of the fighter drones which was 
lost before the first explosion occurred 
due to loss of control, every one of 
those planes flew through the cloud and 
was recovered. 

The Navy target ships were grouped 
in a special formation—not to resemble 
a normal anchorage in port or at sea 
but to obtain the maximum informa- 
tion from one bomb. We placed the 
ships in accordance with a _pressure- 
distance curve plotted as the result of 
the Hiroshima - Nagasaki bombings. 
That meant closer spacing of the ships 
near the bomb target because the pres- 
sure dropped very rapidly initially. 

The second reason for the special for- 
mation of the target ships was that we 
wanted to give a big target to the 
fellow dropping the bomb. We had 
great sympathy for the bombardier in 
his job. You don’t expect one bomb or 
one torpedo to go exactly where you 
want it to go. Thus we fire repeated 
salvos of torpedoes or drop sticks of 
bombs in order that one may hit the 
target. In this case we considered that 
the bomb might fall wide of the target. 
It did. That was not the fault of the 
operating personnel; those lads were 
good. But it did happen, and it did 
not invalidate the test. With even an 
eccentric drop we got twelve ships 
within the lethal range. If the bomb 
had been centered over the Nevapa, we 
would have gotten fourteen. 


WE had a wide variety of instruments 
—altogether about 10,000. They ranged 
all the way from beer and gasoline cans 
to piezoelectric gauges. We had hun- 
dreds of cameras. I believe one figure 
showed half a million photographic ex- 
posures were made in the first thirty 
seconds after the first explosion. Some 
of the cameras took thousands of ex- 
posures a second. The cameras were 
mounted aboard the ships, on the island 
upon towers, and in planes. 

We had animals on board the ships 
to represent the crews. We couldn’t 
have enough and we couldn’t place 
them in all the stations to represent 
every man and every officer in every 
ship, but we did put them in important 
positions and gained a great deal of 
information from their use. 
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Vice Adm. W.H.P. Blandy, Com- 


mander of Joint Army-Navy 
Task Force One (Operation 
Crossroads), an honor graduate 
of the Naval Academy in 1913, 
is an expert on naval ordnance 
and an able sea commander. 
During World War II he served 
as Chief of the Navy Bureau of 
Ordnance and later as Com- 
mander of Group I, Amphibious 
Force, in the successful storming 
of several Pacific islands. 











In Japan the medical officers didn’t 
get in early enough to Hiroshima and 
Nagasaki to be able to make early 
diagnosis or study early treatment. 
There were very few doctors available 
and their hospitals were destroyed along 
with their medicines and instruments. 
They weren’t able to do very much. In 
Crossroads, the medical officers studied 
the animals a few days after the ex- 
plosion and administered early treat- 
ment. 

The gamma ray is probably the most 
penetrating type of ray. It has an ex- 
tremely high frequency and is very 
penetrating. Its electromagnetic radia- 
tion attacks the blood marrow as well as 
the red and white corpuscles. Anemia 
sets in and lowers the resistance to in- 
fection. 

The doctors fought the anemia with 
whole blood transfusions and fought 
the accompanying susceptibility to in- 
fection with penicillin, primarily, and 
with other treatments, too. 

Before each test we had a complete 
rehearsal. We took that leaf out of the 
wartime book of the amphibious forces. 
Before the first test we evacuated every 
man and every ship except the target 
ships from Bikini lagoon. The ships 
went to their appointed places which 
were marked off by distance and bear- 
ing from a certain axis. We could rotate 








that axis if we got a shift in Wind, 

We were extremely conscious of the 
weather, particularly the wind. A syd 
den change in the wind could be a very 
dangerous thing. Fortunately, our fore. 
casters predicted the wind quite accy. 
rately, and we had great luck on the 
weather. The weather gods must have 
been interested in the results because 
they gave us the conditions we needed, 

The results of the first test were: Two 
transports and one destroyer sank jm. 
mediately, and one destroyer capsized 
and sank a day later. The Japanese light 
cruiser SAKAWA sank twenty-eight hour 
after the bomb was detonated. 

We had eight submarines in the firs 
test—all exposed on the surface, The 
nearest one was heavily damaged on 
the topside and her periscope bent over, 
Her skipper wanted me to submerge 
her afterwards, but I wouldn’t let him 
do it. However, inside she was all right 
and her pressure hull was okay, 

The carrier INDEPENDENCE, built on 
a light cruiser hyll, was badly damaged, 
Her flight deck looked like a peaked 
roof, her sides were blown in, and the 
hangar spaces were a wreck. She had 
some fires from torpedoes and other 
high-explosive ordnance that was stored 
aft right under the flight deck. There 
were no high-order explosions, but 
there were some low-order explosions 
and fires. Below the water line she was 
all right. 


A NUMBER of the ships sunk were 
within a half mile of the explosion. 
Within three-quarters of a mile there 
was heavy structural damage to top- 
sides and top masts, and some parts of 
the decks of even heavy ships were 
blown in. The blast went down through 
the stacks and light boiler casings. In a 
number of cases those ships were dis- 
abled for the time being. In a few days 
we got back on board and found no 
residual radioactivity—just a few spots 
that had to be cleared off. The radio- 
activity was mostly instantaneous at the 
time of the burst—it did not last. All 
the fission products went into the at- 
mosphere and ascended to the strato- 
sphere. 

Animals exposed on deck within 
about a mile were affected, more or less 
severely depending upon distance, with 
radioactivity. Many of them received 
flash burns from the heat of the bomb. 

I am very happy to report that both 
Army and Navy ordnance stood up 
very well in these targets, especially the 
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heavy guns and tanks and other heavy 


yehicles. Lighter equipment such as 
radar, and so forth, as well as 


dio, 
ma lighter vehicles suffered severely 
from the blast if exposed closely 


enough. 
Combustible material very frequently 


burned even at distances as great as 
two miles from the center of the bomb 
burst. However, most of the fires were 
closer than that. Such things as pack- 
aged clothing were quite likely to burn; 
rations, also. The ammunition behaved 
very well except in one Navy ship 
which had a number of explosions 
while it was sinking. 

For the second test we suspended 
the bomb under an LSM, a small land- 
ing ship designed to land tanks, ar- 
tillery, or trucks on the beach in am- 
phibious operations. The ship was al- 
tered and a well cut in her bottom 
through which the caisson with the 
bomb could be lowered. 

She was fitted with electronic radio 
devices to receive the signals for deto- 
nating the bomb from the firing ship 
outside the lagoon. She was also fitted 
with safety devices to prevent the bomb 
being prematurely detonated by stray 
radio signals. 

The target array for the second test 
was somewhat similar to the first one 
but it had this difference: we knew 
exactly where the bomb was to be. Since 
it was to be statically detonated we 
could with greater confidence open up 
the array, but we had ships in there bow 
to stern. 

One of the most interesting techni- 
cal features of the second test was the 
use of drone boats. Like the drone 
planes, they were used to obtain samples 
of the fission products which were nec- 
essary as one important measure’ in 
determining the nuclear fission of the 
explosions. These drone 
boats were LCVP’s 
which were remotely 
controlled from ships 
and planes. 

These little boats 
were anchored in 
the lagoon until after the explosion oc- 
curred. Then, on radio impulse, their 
anchor cables were slipped, their en- 
gines started, and thereafter their speed 
and the course were controlled by sig- 
nals from a destroyer. They had instru- 
ments aboard to record the readings of 
radioactivity in the water which they 
relayed by radio to the destroyer. When 
they reached an interesting spot in the 
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target array, again on a radio impulse 
they could take ten water samples each, 
Afterward they were brought alongside 
the destroyer in the lagoon where the 
samples were taken aboard and rushed 
to the laboratory at Kwajelein for analy- 
sis. 

The results of the second test were 
these: The Arkansas, the closest ship 
to the bomb, sank immediately. The 
Saratoca sank after about 74, hours. 
We tried to get in and save her by 
beaching her in order to study the ef- 
fects inside, but the water was so in- 
tensively radioactive that a tug could 
not approach her safely. 

We had smaller craft which sank, 
among them a concrete oil tanker and 
a tank landing boat which capsized and 
was later sunk. The little LSM com- 
pletely disappeared as we expected it 
would. 

We had eight submarines again, six 
of which were submerged, some to 
periscope depth. Of the six that were 
submerged, four went to the bottom. 
The other two were easily resurfaced 
from their submerged positions. One 
was raised rather quickly, while the 
other we raised with great difficulty. 
The others are in the mud or the silt 
secreted by the explosion. 


THE Pensacota was a_ particularly 
outstanding example of shock damage. 
Practically all her were 
mounted on cast-steel or cast-iron foun- 
dations. The foundations were all dis- 
lodged and the machine tools in the 
machine shop were lying on their sides 
because the bases were cracked. There 
would have been a high percentage of 
casualties on this ship for everything 
that wasn’t: too well secured on the 
bulkheads or the overhead 
lodged and flew through the air. There 
would have been a great many cases 
of broken bones from the shock. 

The effect on Bikini Atoll was less 
than expected. A great many people, 
mostly gentlemen of the press, had 
given a terrific build-up on this point 
and said that Bikini Atoll would be 
more or less destroyed, that the palm 
trees, our club building, and our modest 
recreation facilities would be devastated, 
The new name for Bikini would be 
“Nothing Atoll” or “No Atoll At All.” 
Actually, nothing at all happened to 
Bikini, The palm trees waved in the 
wind, and the beer was flowing at the 
bars soon after the first test. 

In the second test it was a different 


machines 


was dis- 


story. Half of the fission products re- 
mained in the water. The blast was 
terrific, and the bottom is now ten 
feet deeper under the spot where the 
LSM was anchored. 
Most of the fission products eventu- 
ally settled at the bottom of the lagoon 
in a wide area over the target array, 
and the radioactivity was very bad on 
marine life. 
Those of us who saw the explosions 
and saw the ships and 
the animals at Bikini 
believe the atomic 
bomb lost nothing of 
its awesomeness and its 
a frightful reputation in 

those tests. We agree 
with the scientists that the atom bomb 
should be outlawed if an effective plan 
can be established for doing so. 

But unless some such plan with ef- 
fective guarantees is adopted, all you 
have is a promise, like the Russian 
promise, not to make and use the atomic 
bomb, and that will be as effective in 
World War III as the Kellogg-Briand 
Treaty to renounce war was with re- 
spect to World War II. You know 
how effective that was! 

From the great mass of data obtained 
in these experiments we will be able to 
derive lessons, after months of study, 
pointing to improved designs of ships 
in case the atomic bomb is not effec- 
tively outlawed—improvements in tac- 
tics that will involve mostly wider spac- 
ing of ships in tactical formations and 
in anchorage disposals. 

Radioactivity from an atomic bomb is 
a serious problem aboard ships for it 
can persist for a long time. We are 
studying methods of decontaminating 
the ships now and are making some 
progress, although not too much, At 
present the best defense is distance or, 
as General Groves put it, the best de- 
fense is not to be there when the bomb 
goes off. 

I would like to leave this one thought 
with you: In all our history we have 
never been able to prevent a war by 
our customary unpreparedness or in- 
complete preparedness. 

That is why we must have a strong 
America if we are to prevent the ter- 
rific loss of life, the destruction of prop- 
erty, the dislocation of the national 
economy which modern war means, 

If this method succeeds, we will have 
spent some dollars, yes, but we will have 
saved the lives and the dollars, too, that 
modern war destroys. 
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THE following Ordnancemen have 
been awarded the Distinguished Service 
Medal: 

Brig. Gen. Philip G. Blackmore, 
Charlottesville, Va—As Ordnance Of- 
ficer, Sixth Army, from September 1944 
to September 1945, he initiated, codrdi- 
nated, and supervised the execution of 
plans for ordnance requirements for 
Sixth Army operations in the Philip- 
pines and in the occupation of Japan. 

Brig. Gen. Elbert L. Ford, Falls 
Church, Va.—As Chief of the Mainte- 
nance Division, Ordnance Department, 
from April 1944 to September 1945, he 





Colonel Devens 


Colonel Peoples 


supervised the reclaiming and rebuild- 
ing of motor transport items and un- 
serviceable matériel of every description. 

Brig. Gen. Harry R. Kutz, Washing- 
ton, D. C.—For distinguishing himself 
as chief of Field Service and subse- 
quently chief of the Military Plans 
and Training Service, Ordnance De- 
partment, from June 1942 to August 
1945. 

Col. Claude C. Earp, Jefferson City, 
Mo.—He distinguished himself as state 
director of Selective Service for Missouri 
from September 1940 to September 
1945. He organized the activities of the 
system in the state and later expanded 
them to meet the needs of full wartime 
operation. Because of its outstanding 
efficiency, his unit was often used as 
a model for other state headquarters. 


THE following Ordnance officers have 
been awarded the Legion of Merit: 
Lieut. Col. Ulysses J. L. Peoples, Jr., 
Columbia, S. C. (posthumous).—As 
Ordnance Officer, North Luzon Force 
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and I Philippine Corps, he performed 
exceptionally meritorious service on 
Luzon, Philippine Islands, from De- 
cember 1941 to April 1942. In spite of 
difficult supply routes and limited per- 
sonnel and transportation, he main- 
tained a constant flow of vital materials 
to the combat units, successfully evacu- 
ated large quantities of ammunition, 
and skillfully directed the destruction 
of Ordnance matériel. 

Lieut. Col. George Devens, Arling- 
ton, Va. (posthumous).—For meritori- 
ous service as commanding officer and 
contract representative officer at the 
Rossford Ordnance Depot from October 
16, 1943, to November 1, 1945. 

Brig. Gen. Herbert J. Lawes, Aber- 
deen Proving Ground, Md.—He dis- 
tinguished himself as commanding 
general, Army Service Forces Training 
Center, Aberdeen, Md., from October 
1944 to October 1945. Under his guid- 
ance all difficulties incidental to modifi- 
cation of training requirements and 
depletion of instructor personnel were 
successfully surmounted. 

Brig. Gen. Earl McFarland, Staunton, 
Va.—For outstanding service as com- 
manding officer of the Springfield Ar- 
mory from June 1942 to July 1943. He 
successfully directed an enormous ex- 
pansion program of the armory which 
resulted in production of unprecedented 
quantities of greatly needed weapons. 

Col. Clarence E. Partridge, Fort Sam 
Tex.—He 


standing services as chief of the Special 


Houston, performed out- 


Planning Branch, Office of the Chief 


of Ordnance, and later as commanding 
officer, Watervliet Arsenal, from Oc- 
tober 1943 to December 1945. 
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Col. Leslie A. Skinner, Washington, 
D. C.—For distinguished service as , 
member of the Technical Division, Ord, 
nance Department, from December 
1941 to July 1945. His achievements jp 
the development, design, engineering, 


testing, and production of new rocket 
projectiles constituted an outstanding 
contribution to the war effort. 

Col. Robert M. Smith, Carlsbad, 
Calif. (Oak Leaf Cluster).—He ably 
initiated the necessary codrdination of 
storage, issue, maintenance, and distri- 
bution of vast quantities of Ordnance 
matériel and ammunition in sufficient 





General Blackmore General McFarland 


quantity and at the proper time and 
place to meet the operational require- 
ments of a global war. 

Col. Samuel M. Strohecker, Jr., Ta- 
coma, Wash.—For meritorious service 
from April 1945 to December 1945 as 
commanding officer, Los Angeles Ord- 
nance Depot and later of the Tooele 
Ordnance Depot. During this period he 
supervised the supply of automotive 
equipment to the Pacific Theater and 
handled the storage of the great amount 
of munitions. 

Col. Carl A. Waldmann, Rock Island, 
Ill—As officer in charge of manufac- 
turing and later as commanding officer, 
Rock Island Arsenal, from September 
1939 to December 1945, he performed 
exceptionally meritorious service in con- 
nection with the expansion of the ar- 
senal’s manufacturing capacity and in 
the training of the large number of new 
employees. 

Col. Charles D. Wiman, Moline, IIl. 
—For outstanding services as deputy 
chief, Tank and Motor Transport Divi- 
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sion, Industrial Service, and later, as 
special assistant to chief, Control Divi- 
sion, Office, Chiet of Ordnance, during 
the period June 1942 to January 1944. 

Col. Thomas R. Wolfe, Albermarle, 
N. C.—Concurrently as commandant, 
Ordnance Automotive School and 
depot; commanding ofiicer, Fort Crook 
Ordnance Depot; and commanding 
officer, Fort Crook, Nebr., from March 
1944 to May 1945, he displayed out- 
standing executive ability and untiring 
energy in the integration of the diversi- 
fied activities under his command. 

Col. Hermann H. Zornig, New Hall, 
lowa—As Director of the Ferrous 
Metallurgical Laboratory of the Ord- 
nance Department at Watertown Ar- 
senal from January 1942 to September 
1944 he rendered outstanding services 
to the Government in studying the 
causes of brittle failure in steel which 
threatened to delay the manufacture of 
guns for armored vehicles. 

Lieut. Col. George L. Cory, Engle- 
wood, N. J.—In key assignments in the 
Ammunition Branch, New York Ord- 
nance District, from February 1942 to 
October 1945, he distinguished himself 
by his professional skill and leadership 
in the procurement functions of artil- 
lery ammunition matériel to meet un- 
precedented demands. 
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Lieut. Col. James W. Dewberry, 
Birmingham, Ala—As commanding of- 
ficer, Mabry Ordnance Shop, Austin, 
Tex., from October 1943 to October 
1945, he rendered service of far-reach- 
ing value and benefit. With technical 
knowledge, initiative, and great re- 
sourcefulness he built up, organized, 
and operated this plant with an efh- 
ciency that resulted in making the in- 
stallation an outstanding one in_ its 
category. - 

Lieut. Col. Ervin Greenbaum, De- 
troit, Mich.—As termination assistant 
to the chief of the Industrial Division, 
Detroit Ordnance District, from April 
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1943 to October 1945, he was directly 
responsible for all termination activities 
of this district. 

Lieut. Col. George B. Jarrett, Aber- 
deen, Md.—For outstandingly meritori- 
ous service in the performance of duties 
of great responsibility in the Middle 
Eastern Theater from February 1942 to 
March 31, 1943. 

Lieut. Col. William W. Knight, Jr., 
Perrysburg, Ohio.—While serving in 
the Office of the Field 
Plants, 


May 1944 to August 1945, he skillfully 


Director of 
Ammunition Missouri, from 
applied high standards of industrial 
management to the production and dis- 
tribution of smokeless powder, high 
explosives, and raw materials. 

Lieut. Col. Harry O. Mathews, De- 
troit, Mich—Serving in the Motor 
Transport Office of the 
(Quartermaster General, and its successor 


Division, 


organizations, Tank-Automotive Center 
and Office, Chief of Ordnance—De- 
troit, from February 1942 to August 
1945, he contributed substantially to the 
increased efficiency standards for main 
tenance of general-purpose vehicles. 

Lieut. Col. John T. Naylon, E! Reno, 
Okla.—While serving in a number of 
important assignments in the Office of 
the Chief of Ordnance from October 
23, 1942, to June 25, 1945, he rendered 
services of outstanding importance to 
the Ordnance Department and the Gov- 
ernment. 

Lieut. Col. Allan J. Plant, Detroit, 
Mich.—He exceptional 
administrative ability in 


demonstrated 
successfully 
solving problems pertaining to procure- 
ment of parts for vehicles. 
THE following Ordnanceman has 
been awarded the Soldier’s Medal: 
Pfc. John R. Michals, Linden, N. J. 
—He was working outside a building 
at the g3o1st Technical Service Unit, 
Ordnance, Aberdeen Proving Ground, 
Md., on June 8, 1945, when a gasoline 





pressure stove exploded. Burning fluid 
was thrown on the chest and shoulders 
of a near-by soldier, who flung himself 
to the ground, vainly trying to smother 
the fire from his 
Michals, without thought for his own 


clothes. Private 
safety threw himself on the man, press- 
ing his own body against the flames as 
a human blanket, and extinguished 
them. Although his own hands were 
badly burned he saved his fellow sol- 
dier’s life. Private Michals’ heroism re- 
flects great credit upon himself and the 
United States Army. 


THE following have been awarded 
the Exceptional Civilian Service Medal: 

Joseph Proske, Detroit, Mich.—For 
his 35 years of continuous service to the 
Ordnance Department and for his war- 
time contributions to the development, 
design, and production of Ordnance 
combat vehicles. 

Warren E. Preston, Detroit, Mich.— 
For his able leadership and direction in 
the design, development, and produc- 
tion of tanks and heavy-caliber mounted 
weapons during World War II at the 
Office of the Chief of Ordnance—De- 
troit. 


THE following have been awarded 
the Medal for Merit: 





Colonel Jarrett 


Pfc. Michals 


Dr. Edwin P. Hubble, astronomer of 
the staff of Mount Wilson Observatory. 
—For outstandingly meritorious serv- 
ices as chief of the Exterior Ballistics 
Branch of the Ballistics Laboratory at 
the Aberdeen Proving Ground from 
November 1942 to December 1945. 

K. T. Keller, Detroit, Mich.—For dis- 
tinguished and exceptionally meritorious 
conduct in the performance of out- 
standing services to our country at war 
since June 1942 in a position of great 
importance as a voluntary and unre- 
munerated to the Chief of 
Ordnance on problems of management, 


adviser 
production, and supply. 
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Largest Transport Airplane 








The Lockheed Constitution, the world’s largest transport plane, is the answer to the Navy's requirements for a long-range, high- 
speed cargo-passenger airplane. With a wingspread of 189 feet, a length of 156 feet, and four 3,000-horsepower engines, it can 
carry 35 tons of cargo or 180 passengers 6,000 miles at a top speed of 300 m.p.h. Four gas tanks hold 9,990 gallons (Navy photos). 
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New Weapons Now Threaten the 
Industrial Strength of America 


: 


by 
Robert Wood Johnson 


° 


“UJ.S.A. in Mortal Peril.” 
—Such is the headline of 
the day. What is the con- 
dition of the peril? It is 
the existence of a power- 
ful nation that hates and 
fears us. Such a nation 
must be possessed of 
weapons that can fire 
across oceans and land 
masses to create havoc. 
This premise calls for the 
defense of our country. 


. 


ISTORICALLY, the steps the 

United States takes in a war 
emergency pursue a well-defined pattern 
which can be roughly described as fol- 
lows: In the first period we lack fore- 
sight. We start late—usually after the 
catastrophe. We miss disaster by a hair, 
and then we go too far: we overspend; 
we overproduce; we overdislocate. These 
affairs cost us hundreds of billions and 
untold anguish in every home. Over 
and above this, the indirect costs of 
war can never be estimated. 

Is all this the stupidity of leadership 
or is it just plain national suicide? So 
far we have been victorious, but at 
what a price and at what a risk! We 
might follow the same course in the 
future except for the fact that we are 
now in debt and for the time at least 
do not have the money to play the game 
by the old rules, 

I do not know the answers to atomic 
defense, nor the real effect of guided 
missiles. Some men have a little infor- 
mation, but I am sure that they, too, are 
without fully developed answers. How- 
ever, a few have had an opportunity to 
study these new weapons, and their 
findings should be put to work at once. 

While this issue of Army OrDNANCE 


January-February, 1947 


is on the press, hundreds of new fac- 
tories are being erected throughout the 
United States. Thousands more are on 
the drafting boards and will be built 
within the next three years. Explosive 
experts claim they know a good deal 
about blasts, and none will doubt that 
our modern weapons have blast and 
some left over. Without too great a 
knowledge of the subject of cause and 
effect we can conclude that the modern 
factory is vulnerable to such weapons. 


SUCH being the case, what are we 
now doing to defend our greatest 
weapon—the productive capacity of the 
United States? If we are to influence, 
guide, direct, persuade, coérdinate, and 
otherwise irritate business into collabo- 
ration with military authorities, we 
should start now to impinge on those 
who are building new plants. 

Should these plants be dispersed, and 
if so, where? We can be sure they will 
be built with due consideration for im- 
proved architectural technique, better 
working conditions, and the most ap- 
propriate location with respect to the 
job at hand. We can also be sure that 
such plants will be built without any 
consideration for the vital question of 
defense. 

Can we build into this new construc- 
tion, either through location or through 
design, a degree of defense that will 
materially improve our chances of vic- 
tory in a future war? Can we do this 
now before our new plants and our 
new tools are built, or shall we follow 
the pattern of government-by-catastro- 
phe and catch up with the problem 
after the event? 

Which of these plants should go 
underground and where? To what ex- 
tent and by what means should the 
armed services contribute to the obvi- 
ously increased costs of such installa- 
tions? What new laws are necessary? 
Where is the authority to be centered? 
Who is interested? Who is qualified? 
Will the services merge their efforts in 
respect to this phase of the defense 
program? 

That modern civilization should bur- 
row into the earth for all its living and 


working hours is too much to contem- 
plate. The expense would be beyond 
our means, and the time is not avail- 
able. To live in semidarkness under 
artificial light is almost unthinkable, It 
may well be that certain of the more 
condensed and vital segments of weapon 
production should take to the caves, but 
unless the operating personnel joins 
the mole family, the protection may 
come to naught. Perhaps even then 
poison gases seeping through to low 
levels will create production deathtraps. 

This article deals with industrial pro 
duction, but what of the question of 
feeding the workers with foods grown 
on the earth’s surface? 

Is there a middle classification in ad 
dition to the proposal for decentraliza- 
tion and underground plants which 
may have to do with earthworks sur- 
rounding certain intermediate types of 
production? Should we take advantage 
of land formations, such as small hills 
and valleys, which may or may not 
defend plants properly located against 
other than direct hits? 

What studies have been made or 
should be made concerning types of 
construction more than normally cap- 
able of withstanding blast? Is blast the 
only aspect of this situation or does 








Robert Wood Johnson (Brig. 
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War II he served in Army Ord- 
nance, Washington, D. C.; as 
Chief of the New York Ord- 
nance District; Vice-Chairman, 
War Production Board; and 
Chairman, Smaller War Plants 
Corporation. 

















radioactivity and perhaps high-tempera- 
ture gas mean the obliteration of per- 
sonnel without respect to the type of 
construction? Is the factory or the resi- 
dential area surrounding it the point of 
greatest danger? If the dwelling area is 
the greatest point of vulnerability, what 
answers do we have? 

Gen. Carl Spaatz, Commanding Gen- 
eral of the Army Air Forces, states in 
the October 27th issue of This Week: 

“We have no alternative but to think 
of our national defense. . . . The arctic 
air is as feasible for modern flight as 
any other air. The réle of geography in 
warfare is vanishing. The inland cities 
of Pittsburgh, Chicago, Detroit, and 
Minneapolis are just as vulnerable to 
foreign attack as the seaboard cities of 
New York and San Francisco. 

“Tt has often been said that the air- 
plane has shrunk the globe. But few 
people really comprehend how small a 
theater the earth has become for mod- 
ern aérial warfare. All the great indus- 
trial centers of the world now lie within 
easy bomber range of each other. One 
of our B-36’s, flying to the north, could, 
for example, drop 10,000 pounds of de- 


structive agents on any important capi- 
tal in Europe or Asia and return home 
without stopping to refuel. America is 
similarly exposed to the arctic routes of 
attack. Whoever controls the arctic air 
lanes controls the world today... . 

“We learned also that the power of 
mass destruction has been enormously 
enlarged to the point that it cannot 
long be endured. The possibility and 
scope of surprise attack by long-range 
bombers have been increased in geo- 
metrical progression. Flying bombs and 
rockets have come into use. The atomic 
bomb is a reality. It may soon be pos- 
sible to destroy the power of an indus- 
trialized nation in a few days, or even 
a few hours. 

“If we have a third world war, that is 
what the enemy will attempt to do to 
us—destroy us in the first days of war. 
We may not again have the opportunity 
to prepare to fight after hostilities have 
begun. 

“In the past two wars our produc- 
tion lines were the fountainheads of 
victory. In a third war an enemy would 
have no choice but to attempt to choke 
off the flow of these fountainheads at 
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once. If he should have his way, the 
Arsenal of Democracy would become 
the prime theater of war.” 
General Spaatz emphasizes the need 
for counterattack, a subject that very 
properly lies with military officers, — 
Ralph Wallace, in the November is- 
sue of Reader’s Digest, cites certain un- 
derground plants built in Sweden and 
discloses a rather astounding observa. 
tion that these plants, blasted out of a 
hill, cost but fifteen per cent more than 
plants of the same size above ground, 
We can seriously doubt that such cop. 
struction could be carried out in the 
United States at this figure; neverthe. 
less, it is important to learn that the 
Swedes have actually built such plants, 


































ON interviewing the New York en- 
gineering firm of Burns & Roe, | 
learned that in China small power. 
generating plants were put underground 
in both natural caves and man-made 
excavations. In this case, however, the 
labor costs were at an extremely low 
rate and the earth especially adaptable 
to this type of excavation. 

Mr. Wallace observed that some Ger- 
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Artist’s conception of a manufacturing plant in level country with a stand-by plant for war production built well below the sur- 
face of the earth. Legend: 1, ducts to ventilators and air purifiers; 2, mess hall for workers; 3, sleeping quarters; 4, eleva- 
tors for personnel and materials; 5, gasproof entrances to various levels; 6, electric reilroad; 7, laboratory; 8, drafting room; 
9, conference room; 10, offices; 11, machine tools; 12, assembly line; 13, dispensary; 14, infirmary; 15, operating room; 16, sleep- 
ing quarters for emergency personnel; 17, fabrication shop; 18, water reservoirs; 19, supplies storage; 20, power room; 21, 
generators; 22, sumps and equipment for water disposal ; 23, 24, emergency exits for personnel and finished products; 25, camou- 
flaged shipping department to be used in case of actual bombing. The plant would be much deeper underground than pictured. 
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This drawing envisions a plant which has made use of an abandoned mine or natural cave area in which to build a wartime factory. 
Legend: 1, camouflaged entrances for personnel and materials; 2, offices; 3, superintendent; 4, machine tools and subassemblies; 
5, assembly line; 6, 7, emergency sleeping quarters; 8, 9, dispensary and infirmary; 10, 11, switchboard and communications cen- 
ter; 12, machine shop; 13, 14, supplies and food storage; 15, water reservoirs; 16, supplies storage; 17, power room; 18, genera- 
tors; 19, water-disposal pipes; 20, ventilating ducts; 21, emergency exit; 22, sleeping quarters for workers; 23, employees’ mess. 


man plants were underground and ex- 
pressed the view that had more been 
underground Germany might have 
lasted longer. It is not the purpose of 
this article to reach fixed conclusions; 
rather it is to suggest the subject as 
worthy of intelligent analysis. 

The effectiveness of air bombardment 
in World War II is now a matter of 
record, This information should have a 
bearing on our defense. One is reluctant 
to recommend procedures aimed to de- 
velop solutions for these problems; 
clearly it is the responsibility of those 
now charged with our national defense. 

However, it can be said with equal 
truth that industry vital to the war ef- 
fort must collaborate with the military 
authorities, and in the final stage it is 
private industry that will do the job. 

Production people must be brought 
in now. The whole story should be laid 
on the table, and a meeting of minds 
should take place. This job calls for 
civilian leadership, not Civil Service— 
God forbid! Let the military men spell 
out the problem. Let them assist and 
advise, but let industry solve the prob- 
lem and put the solution into effect. 
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A 5-man commission will do, but it 
must be composed of top-flight men. 
Five military and naval aides with the 
rank of general and admiral will suf- 
fice, supported by a small secretariat. 


THE widespread belief that business 
leaders are unwilling or unable to pro- 
ceed is in error. The bottleneck to 
progress is government. We in business 
are ready to develop a defense. We are 
more than ready: we are determined 
that this time the defense will not be 
fouled up by official red tape. 

On the other hand, business must 
have the codperation of government if 
the job is to be done. We need informed 
and intelligent technicians. We prob- 
ably need some legislation. But we do 
not propose to get these things through 
time-consuming Washington meetings. 
We will not be the audience for a weak 
sister who couldn’t get a job with in- 
dustry. Sure, we feel tough. Well, are 
we playing with the lives of our people 
or are we playing mumblety-peg? Who 
will protect America if we do not? 

After the program has taken shape, 
labor should be brought in. This is 


likely to be as much a problem of work- 
ers’ homes and work habits as a task 
for industrial architects. Later invite the 
C.E.D. to review the entire plan. Ask 
for advice from their top committee 
and, after the plan is approved, have 
that organization carry the message to 
the grass roots. 

Defense no longer is a matter for a 
few experts to consider behind the walls 
of a military laboratory. Total defense 
means just what the words say. It is a 
defense by all the people. To do this, 
all the people must come to understand 
the rudiments of modern defense. What 
are these rudiments? As @ people, we 
do not know. 

Our capacity for understanding has 
been amply demonstrated in these last 
few years, but we cannot build a de- 
fense on a few lurid and censored ar- 
ticles written by feature writers, what- 
ever their talents. Are we to dig pitiful 
surface trenches to protect our sons for 
posterity, or shall we grapple with this 
challenge and overcome it? 

Now — today — or better, yesterday, 
would have been the time to solve this 
question. 
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Fire Control 


The A.O0.A. Committee Evolves Plan To 
Assure Maximum Efficiency in War 


3 


Fire-control © develop- 
ment has kept pace with 
improvements in range 
and accuracy of our 
cannon and ammunition. 


- 


TANLEY C. HOPE, president, 

Gilbert & Barker Manufacturing 
Company, West Springfield, Mass., 
presided as chairman of the Fire Con- 
trol Committee which met in Washing- 
ton, October 2, 1946, in connection with 
the Association’s Twenty-eighth Annual 
Meeting. Other committee members 
present were R. L. 
Goetzenberger, 
Minneapolis- 
Honeywell Regu- 
lator Company; F. 
R. Lack, Western 
Electric Company; 
J. T. Mackey, Mer- 
genthaler Linotype 
Company; Harold 
W. Sweatt, Minne- 
apolis - Honeywell 
Regulator Com- 
pany; and Col. Gordon B. Welch, 
former chief, Philadelphia Ordnance 
District. 

The following service representatives 
and guests were also in attendance: 
J. C. Karnes, Industrial Service, Ord- 
nance Department; Col. G. M. Taylor, 
Research and Development Service, 
Ordnance Department (who addressed 
the committee on current Ordnance 
plans); Lieut. Col. Roland B. Ander- 
son, Field Service, Ordnance Depart- 
ment; Capt. J. F. Byrne, Capt. E. S. L. 
Marshall, Comdr. G. H. Mitchell, 
Lieut. Comdr. L. S. Licwinko, and 
J. A. S. Roy—all from the Navy 
Bureau of Ordnance; K. T. Keller, 
Chrysler Corporation; Richard Keller, 
Chrysler Corporation; and Walter Pew, 
Sun Oil Company. 

After a general discussion of the 
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problems in the field of fire-control 
design and production, the following 
particular topics were considered by the 
committee. For the purposes of the 
fire-control industry, the committee 
adopted the following definition: “The 
term ‘fire control’ denotes the art and 
instrumentation involved in directing 
destructive missiles against distant 
targets.” 

The Association’s Fire Control In- 
dustry Division will have as its mem- 
bers those individuals who in war or 
in peace are engaged in the design, 
production, and maintenance of fire- 
control instruments. It will thus serve 
as a vehicle for maintaining, in time 
of peace, the vast fund of information, 
experience, engineering skill, and tech- 
nique gained by industry and individ- 
uals thereof in the recent war. 

Members of the Association having 
a suitable background of experience 
and interest will be eligible to serve on 
the committee in charge of the Divi- 
sion. The committee will be appointed 
annually by the Council of the Associa- 
tion. The Division will conduct its 
business under pertinent provisions of 
the constitution and by-laws of the As- 
sociation but will retain full control of 
its procedures and methods. Specifically 
the objectives of the Division will be: 

1. To foster all measures in support 
of the fire-control instruments industry 
with a view to maintenance of ade- 
quate preparedness for war. 

2. To promote a public understand- 
ing of the need for and the nature of 
such industry in 
time of war. 

3. To receive 
from time to time 
through the Army 
Ordnance Associa- 
tion questions or 
propositions aris- 
ing in the Ord- 
nance Department, 
or in industry it- 
self, pertinent to 
circumstances of 
the industry, or new or proposed de- 
velopments in fire-control instruments; 
and to give these consideration and 
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study with a view to advising the Ord. 
nance Department or industry jp the 
national interests. a 

4. To observe the general Status of 
the industry as occasion warrants and 
the progress of development of fire. 
control instruments and to recommend 
desirable action in the national interests. 

5. To review, upon request, Ord. 
nance Department 
plans of improved 
factory layouts, 
tooling, and other 
aspects of produc- 
tion planning or 
installation. 

6. To observe 
and report upon sig- 
nificant advances 
in the industrial 
arts which may 
contribute to im- 
provement in design or production. 

7. To foster personal acquaintance 
among members of the Division, estab. 
lish relations with appropriate engineer- 
ing and scientific societies, maintain 
rosters of personnel qualified by train. 
ing, occupation, or interest for leader. 
ship in meeting wartime demands for 
fire-control equipment. 

8. To hold meetings and seminars 
related to subjects within its field and 
to publish the proceedings thereof as 
occasion may require. 

The fire-control instruments in use 
today bear little resemblance to World 
War I types. Some development of im- 
proved models was carried on during 
the twenty years of peace following that 
war but on a scale commensurate with 
the meager appropriations then avail- 
able for such purposes. With the out- 
break of war in Europe, development 
of fire control was intensified and sub- 
sequently multiplied many times over 
as increased appropriations were re- 
ceived, Practically all the current types 
of instruments have been developed 
since the fall of 1939, and this develop- 
ment is still proceeding at a pace which 
presages far more revolutionary changes 
in fire-control and related equipment 
in the future. 

Several hundred new 
were designed, tested, and prepared for 
production. Many agencies participated, 
including the Ordnance laboratories at 
Frankford Arsenal, the N.D.R.C., serv- 
ice boards, universities, and many 
civilian contractors. The concerted 
efforts of all were necessary to produce 
the desired results, 
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Small Arms 


A.O.A. Committee Adopts Far-reaching Policies 


, 


Plans for the Industry- 
Ordnance team must in- 
clude an outline of action 
for peacetime industrial- 
mobilization planning. 


2 


O keep our defense services in the 

forefront of small-arms progress 
was the keynote of the meeting of the 
Association’s Committee on Small 
Arms and Small Arms Ammunition 
held in Washington on October 2, 
1946, under the chairmanship of C. K. 
Davis, president, Remington Arms 
Company, Bridgeport, Conn. 

A goodly representation of com- 
mittee and subcommittee members was 
in-attendance at the meeting. Among 
the guests were Maj. Gen, Everett S. 
Hughes, Chief of Ordnance, U. S. 
Army; Hon. James W. Wadsworth, 
U. S. House of Representatives; and 
Maj. Gen. T. J. Hayes, former chief 
of the Industrial Service, Ordnance 
Department. 

Speakers included Col. R. R. Studler, 
representing the 
Research and De- 
velopment Service 
of the Ordnance 
Department; Col. 
R. J. Hogan, repre- 
senting the Small 
Arms Division of 
the Department; 
and Col. Samuel 
G. Green, also of 
the Small Arms 
Division. 

Colonel Studler expressed the willing- 
ness of the Research and Development 
Service to make available to the com- 
mittee such information as would best 
enable it to advise the Ordnance De- 
partment on subjects which may be 
referred to the committee. He referred 
particularly to information already pub- 
lished in this magazine and to other 
articles along similar lines which will 
be published. 

Colonel Green described in detail 
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some preparedness problems in the 
small-arms field. He stressed especially 
the importance of planning in these 
words: “The actual planning problems 
we will encounter during the imme- 
diate future will concern an over-all 
statement of the objectives to be 
reached, There are many difficulties 
which call for concrete definitions of 
the general approach to the problem, 
the methods to be used, evaluation of 
all pertinent factors, eliminating the 
nonessential and defining the fields on 
which we must 
concentrate our 
attentions. 
“Perhaps one of 
the best means of 
coordinating the 
Industry-Ordnance 
team planning 
is by means of 
industrial-mobili- 
zation planning. 
This relates to 
manufacture and 
involves facilities, personnel—including 
highly skilled technicians and operators 
—processes, production engineering, 
procurement, manufacturing develop- 
ment, production, packaging, and in- 
spection. It also involves the determina- 
tion of definitive plans for the use of 
these data in the process of converting 
and expanding the production capacity 
of industry (military and civilian) to 
meet anticipated requirements for na- 
tional mobilization. 
“Industrial-mobilization planning also 
extends to the field of new materials 
and their effect on the process of manu- 
facture and the end product. This 
planning must give full consideration 
to new types of materials available, im- 
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proved tooling methods, and the ap- 
plication of these improvements to 
manufacturing facilities. The mobiliza- 
tion of needed man power and highly 
trained technicians; the availability of 
power, material, and labor and their 
distribution are factors that will affect 
factory operation and in a great meas- 
ure determine when the finished article 
can be placed in the hands of troops 
in the field, 

“To ensure the mass production of 
these new weapons and ammunition, 


even better inspection procedures must 
be available, as it is not sufficient to 
look for the remedy in case of any 
deficiency in the manufactured item 
after been 
initiated.” 

During the discussion which followed 


mass production has 


there was clarification of the objectives 
of the committee which are: (1) To 
foster all measures in support of the 
small-arms and small-arms ammunition 
industry with a view to maintenance 
of adequate preparedness for war; (2) 
To promote a public understanding of 
the need for and the nature of such 
industry; (3) To receive from time to 
time, through the A.O.A., questions or 
propositions arising in the Ordnance 
Department or in industry itself, per- 
tinent to circumstances of the industry, 
or new or proposed developments in 
weapons and ammunition and to give 
these consideration and study with a 
view to advising the Ordnance De- 
partment or industry in the national 
interest; (4) To observe the general 
status of the industry as occasion war- 
rants as well as the progress of arms 
and ammunition development and to 
recommend desirable action in the na- 
tional interest. 

Additional objectives are: (5) To re- 
view upon request Ordnance Depart- 
ment plans of improved factory layouts, 
tooling, and other aspects of production 
planning or installation; (6) To observe 
and report upon significant advances 
in the industrial 
arts which may 
contribute to im- 
provement in de- 
sign or produc- 
tion; (7) To foster 
personal acquaint- 
ance among mem- 
bers of the Divi- 
sion, establish rela- 
tions with appro- 
priate engineering 
and scientific so- 
cieties, maintain rosters of personnel 
qualified by training, occupation, or 
interest for leadership in meeting war- 
time demands; and (8) To hold meet- 
ings and seminars related to subjects 
within the field and to publish the pro- 
ceedings thereof as occasion may require. 
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Artillery 






Postwar Plans of Ordnanee Association Announced 


. 


American industry had to 
learn the lesson of artil- 
lery manufacture the hard 
way—through experience. 


’ 


Y NDER the chairmanship of J. E. 
Trainer, vice-president, Firestone 
Tire & Rubber Company, the Associa- 
tion’s Committee on Artillery held an 
historic meeting in Washington, Octo- 
ber 2, 1946. The assembly was in con- 
nection with the meeting of Council 
held that day, preceding the Twenty- 
eighth Annual Meeting of the Associa- 
tion at the Aberdeen Proving Ground. 
Present at the meeting were the fol- 
lowing members of the committee: 
J. L. Auer, R. Hoe & Company; J. T. 
Brown, Chain Belt 
Company; N. R. 
Knox, Bucyrus- 
Erie Company; E. 
R. Leeder, Martin- 
ParryCorporation; 
J. E. Martin, 
American Type 
Founders, Inc.; 
W. H. Mitchell, 
Steel 
Company; and S. 
E. Skinner, Gen- 


Ridgewood 
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eral Motors Corporation. 

Guests at the committee meeting, 
many of whom participated in the dis- 
cussions, included Maj. H. V. Mackey, 
Research and Development Service, 
Ordnance Department; Capt. J. R. 
Simpson; Field Service, Ordnance De- 
partment; Comdr. H. E. Baker, Bu- 
reau of Ordnance, Navy Department; 
Col. H. W. Alden, Timken-Detroit 
Axle Company; F. B. Bell, Edgewater 
Steel Company; F. W. Foster Gleason, 
Washington Post, A.O.A.; F. J. Hinder- 
liter, Hinderliter Tool Company; J. D. 
Maitland, Cobusco Steel Products; Col. 
Charles McKnight, Aberdeen Proving 
Ground, Md.; and H. M. Tillinghast, 
R. Hoe & Company. ° 

The chairman announced that the 
purpose of the meeting was to discuss 
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the present status of artillery design and 
production engineering and to suggest 
ways and means by which the com- 
mittee for a nonexistent peacetime in- 
dustry can be of service to the Ord- 
nance Department of the Army and to 
the components of the military and 
naval services in this most important 
field. 

There was a general discussion by 
members of the committee as to the 
importance of this work and as to the 
best steps to be taken for the assurance 
of progress. At the conclusion of the 
general discussion, 
the chairman pre- 
sented the follow- 
ing summary of 
recommendations: 

1. Design of ar- 
tillery mechanisms 
is a function and 
definite _responsi- 
bility of the Ord- 
nance Department. 

2. Consultation 
on design with in- 
dustry will provide suggestions to per- 
mit the most practical method of 
with the objective of 
maximum production in time of war at 
lowest cost in the shortest time possible. 
It is in the field of production engi- 
neering that the committee and indus- 
try can be of greatest assistance. How- 
this production 
knowledge can be made only if it is 
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manufacture 


ever, utilization of 
sought by Ordnance on specific pro- 
jects. 

3. If production studies on all stand- 
ard artillery pieces have not been com- 
they 
energetically, and every effort should 


pleted, should be prosecuted 
be put forth to assure their completion 
now while the problems of war pro- 
duction are fresh in mind. In this con- 
nection, it is desirable that a survey be 
made at an early date to determine the 
principal 
starting major production programs 
during World War II. Production pro- 
grams for any future emergency can 
then be shaped accordingly. 


difficulties encountered in 


4. Spare parts should be.given full 
importance by the engineering groups 
responsible for design, and a review 
should be made of the system used in 


establishing re- 
quirements. Ord- 
ers for calculated 
for 
spare parts should 
be placed at the 
same time as the 


requirements 


initial order for 
the weapon to les- 
sen the possibility 
of a crisis in the 
field while facili- 
ties are established 
to manufacture 
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needed _ replacement 
parts. Reliance should not be placed on 
Ordnance Field Service alone to deter. 
mine spare-parts needs. 

5. Ordnance inspection — procedures 
should be reviewed with the objective 
of bringing about uniformity of method 
and standards of acceptance. 

6. The Research and Development 
Service and the Industrial Service of 
the Ordnance Department should be 
maintained on a high standard and 
adequately manned to do the job. 

7. A subcommittee should visit the 
various arsenals during each year to be 
fully aware of programs under way 
and progress being made. Ordnance 
must assume the responsibility and 
initiative in seeing that such trips are 
so planned and conducted that definite 
facts will be presented on trends in 
design, new weapons, and new problems 
of manufacture. Such facts cannot be 
detected and studied without presenta- 
tion by the Ordnance Department. 

It was also decided that the Army 
Ordnance Association would continue 
to obtain lists of all key personnel who 
assisted in the artillery production pro- 
gram of World War II. These will be 
afhliated with the Artillery Division. 

These conclusions will be presented 
to the vice-president of the Army Ord- 
nance Association in charge of national 
Divisions in order that a program may 
be developed and presented to the com- 
mittee for approval in due course. 

The Artillery Committee was formed 
several months ago under the direction 
of Brig. Gen. Gordon M. Wells, then 
chief of the Artillery Division, Oxd- 
nance Department, and presently com- 
manding officer, Erie Ordnance Depot, 
Lacarne, Ohio. 
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Report to the Chief of Ordnance 


A.O.A. Board Urges Revitalization of Ordnance Districts 


a 


by 
Frank B. Bell 


. 


The spectacular success 
of the Ordnance District 
System during the war 
clearly underlines the 
wisdom of retaining it for 
peacetime operation. 


2 


HIS is a report made at the re- 
quest of the Chief of Ordnance of 
the Army, Maj. Gen. Everett S. Hughes. 
He asked that the Army Ordnance As- 
sociation study and report to him its 
recommendations regarding the organi- 
zation, scope, and functions of the Ord- 
nance District System in time of peace. 
This report is the work of a special 
committee appointed by the Executive 
Committee of the Association at a spe- 
cial meeting held in New York City. 
The special committee consists of the 
following: Frank B. Bell, Pittsburgh, 
chairman; Russell E. Gardner, Jr., St. 
Louis; C. Jared Ingersoll, Philadelphia; 
H. L. Pierson, Detroit; John Slezak, 
Chicago; Whitney Stone, New York; 
and Dean Witter, San Francisco. 

Each of these committee members 
has had extensive experience in the 
conduct of an Ord- 
nance district in 
time of war and sev- 
eral of them in both 
peace and war. 
Their recommenda- 
tions are thus based 
on actual experience 
as chief or assistant 
Ord- 


nance district. All, 


chief of an 


in civilian life, are 
Frank B. Bel] identified with exe- 
cutive capacities in 

American industry. 
The special committee presents first, 
by way of background, a brief analysis 
of the work of the Ordnance districts 
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since their establishment during World 
War I, their function during the years 
of peace between World Wars I and II, 
and their unique performance during 
World War II. 

The Ordnance District System was 
established in the midst of World War 
I when the need for decentralized op- 
eration was compelling. At the instiga- 
tion of Brig. Gen. Guy E. Tripp, then 
chairman of Westinghouse Electric & 
Manufacturing Company, and with the 
approval of Maj. Gen. C. C. Williams, 
then Chief of Ordnance, the Ordnance 
districts were established with head- 
quarters in virtually the same areas in 
which they have existed during the past 
twenty-eight years. 

Thirteen such districts were organ- 
ized, each being under the direction of 
a civilian leader of the community. 
Some of the great leaders of American 
industry are and have been identified 
with the Ordnance districts. 

Following World War I, the princi- 
pal function of the districts was in the 
settlement of Ordnance claims. In 1922 
the districts were reorganized and be- 
came the centers of industrial-mobiliza- 
tion planning for Ordnance procure- 
ment in time of war. Under the 
guidance of a civilian district chief, 
assisted by a Regular officer of the Ord- 
nance Department and usually by one 
civilian employee, the Ordnance dis- 
tricts kept industrial-mobilization plan- 
ning alive through constant contact 
with prospective producers of the many 
types of ordnance equipment that would 
be required in time of war. 

Reserve officers of special qualifica- 
tions were assigned to the districts in 
time of peace and assisted in the survey 
of industrial facilities and their alloca- 
tion for specific wartime production. 
The districts thus became focal points of 
Ordnance activity within their respective 
areas. 

Wartime procurement operations in 
some of the Ordnance districts were 
larger than the annual sales volume of 
some of our largest corporations. 

In July 1945, the month preceding 
V-J Day, the 13 
were dealing with 3,919 prime con 


Ordnance districts 


tractors and administering 16,129 prime 
contracts valued at approximately 17,- 


000,000,000 dollars. The districts, dur 
ing this same month, accepted manu- 
factured materials valued at more than 
500,000,000 dollars. Personnel in all 
districts at that time numbered 29,473. 

An indication of 
the load carried so 
successfully is shown 
by the growth of 
materials handled by 
Ord- 


nance matériel and 


the districts. 
other Government 
property under dis- 
trict jurisdiction 
which was shipped 





to depots and ports 
ofembarkation grew = aan 
‘ca =a R. E. Gardner, Jr. 
apace. In January 
1941 district sections 
billed several hundred shipments; in 


January 1942, several thousand; and in 


transportation 


January 1943, several hundred thousand. 

In carrying out the Ordnance pro 
duction program in World War II, 
approximately eighty-four per cent of 
the total wartime load was assigned to 
industrial facilities, large and small, 
which had been surveyed and allocated 
by the districts in time of peace. 

The citation of the crucial period will 
suffice to indicate the phenomenal 
achievements of the Ordnance District 
System. District activities for the month 
of April 1945 (one month before V-E 
Day ) are indicated in the box on p. 355. 

In the light of the foregoing record 
of the Ordnance districts over a period 
of twenty-eight during two 
World Wars and the armistice between 
them—the committee, based on the in 


years 


dividual and collective experience of its 
members in the administration of Ord- 
nance districts, recommends as follows 
in respect of the nature and scope of 
their operations in time of peace: 

The committee defines the scope ol 
operations of an Ordnance district as 
follows: (1) To maintain contact with 
industry and to survey manufacturing 
facilities and capacity for ordnance pro 
duction, research, and development; (2) 
To analyze and report on developments 
in the technique of industrial produc 
tion to the end that such advances may 
be incorporated in ordnance design and 
methods of manufacture; (3) To or 
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ganize and train continuously an ef- 
fective nucleus of Reserve personnel by 
adequate instruction courses and pe- 
riodic activation to ensure rapid con- 
version of the districts from a peace to 
war basis in the event of emergency; 
(4) To provide a limited but highly 
efficient staff capable of meeting as- 
signed missions in the peacetime pro- 
curement of ordnance matériel, particu- 
larly with respect to administration, 
accounting, and inspection of contracts. 

In order to accomplish the mission 
outlined above, the following functions 
are specified in detail: 


Surveys 


(a) Direct the preparation and 
maintenance within 
each district office 
of a comprehensive 
list of World War 
II prime and princi- 
pal subcontractors 
divided according to 
commodity procure- 
ment; viz., ammu- 
nition, artillery, au- 
tomotive, etc. 

(b) Direct the 
preparation of a sur- 
vey of laboratory 
and research capacity in each district 
area with name of director and special- 
ized type of research conducted. Such 
a list should include pertinent facilities 
of educational and nonprofit research 
foundations. 

(c) Resurvey on a periodic basis of 
once every three years the production 
and research capacity of the district 
and provide addendums to the file to 
indicate accretion or dissipation of fa- 
cilities, 

(d) Encourage management person- 
nel to participate in Army Ordnance 
and Reserve officer meetings to foster 
mutual confidence and interchange of 
information relating to industrial pro 
curement planning. 





C, Jared Ingersoll 


Developments 


(e) Scrutinize sources of commercial 
information, trade journals, and papers 
for new district enterprises particularly 
for new and advanced methods of fab- 
rication, Past examples are bomb form- 
ing by Van Stoning process, electrical 
spot welding, etc. 

(f) Establish and maintain a district 
machine-tool committee with scheduled 
meetings every three months. Properly 
utilized, this will provide a valuable 
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agency to enable the Ordnance Depart- 
ment to keep abreast of all new tech- 
niques employed by industry and 
correspondingly influence design of 
ordnance matériel. 

(g) Upon receipt of authority, to 
select qualified engineering and man- 
agement personnel for 5-day assignment 
to manufacturing arsenals. The purpose 
of such training would be to observe 
current methods of ordnance produc- 
tion, advise and consult on improved 
procedures; it would be complementary 
to periodic training of Reserve officers. 


Training 

(h) Two officers of the Regular Es- 
tablishment should be assigned to alter- 
nate between 6-month duty in the dis- 
trict office on ordnance procurement and 
one-month assignment in each of six 
selected manufacturing plants. During 
this latter period, personnel will fa- 
miliarize themselves with plant or- 
ganization with specific emphasis on 
production control, This will train 
qualified officers of the permanent es- 
tablishment in practical phases of pro- 
curement planning and will represent 
a portion of military contributions to 
the stimulation of the Industry-Ord- 
nance team. 

(i) Establish and maintain in each 
district war-organization and _ assign- 
ment charts adaptable for periodic acti- 
vation by divisions of the office, At 
stated intervals each 
should be 
placed on an active 


division 


basis to function es- 
sentially as in time 
of emergency; 772., 
the fiscal 
could be operative 
and actually process 
payment vouchers. 
(j) Reserve-officer 
meetings should be 
held monthly except 
during the summer 
and should include all Ordnance Re- 
serve personnel assigned to procure- 


division 
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ment functions in the district area. A 
special effort should be directed toward 
attendance of junior officers. The train- 
ing program should be concentrated 
upon the problems of industrial mobili- 
zation and should be closely affiliated 
with the doctrines taught at the Indus- 
trial College for the Armed Forces. The 
supply of mimeographed texts, lectures, 
and problems pertinent to district op- 
eration in time of war would prove 


. adaptable for expansion to a wartime 








valuable in a well-organized Program 
for Reserve-officer training jn distric 
operation. 







Procurement 






(k) The Ordnance Procuremen, 
methods in peacetime should follow 
closely the methods which eXperience 
has dictated the most effective means to 
employ in the event of emergency, 
Such procedure will limit the violenc 
of transition in the event of emergency, 
Procuring arsenals should advise th 
respective districts of all requirements 
involving procurement estimated to ey. 
ceed $20,000 for noncommercial ord. 
nance items not purchased from yep. 
dors’ stocks. The district should fy 
charged with secur- 
ing bids and be re- 
sponsible for the 
qualification of the 
bidders, abstract of 
bids obtained to be 
referred to the ar- 
senal at the specified 
date. The 


arsenals, upon 























closing 








awarding the con- 
tract, will notify the 
which in 
turn will be respon- 
sible for negotiation of the contract, its 
preparation, administration, inspection, 





district 
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and payment thereunder. 

(1) Establish and maintain a peace- 
time organization and assignment chart 
which shall embody the nucleus of the 
emergency organization and be readily 








basis. 

(m) Inspection personnel trained by 
and permanently on duty in the district 
shall be periodically assigned on a 
temporary basis to arsenals and other 
Ordnance districts handling production 
contracts in order to ensure uniformity 
of method and standards of acceptance. 

(n) In so far as the procurement 
program of the Department permits, 
at least partial periodic activation of 
production lines of stand-by plants 
should be effected. This will provide a 
test of equipment, permit training of 
personnel, and ensure that stand-by ca 
pacity can rapidly be converted to full- 
scale production. Retooling resulting 
from design and specification changes 
should be incorporated during periodic- 
activation production. 

(o) A contract should be developed 
to cover the procurement of plans of 
manufacture. This type of contract 
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could be used to real advantage by the 
district and would have estimable value 
to the Ordnance Department as a 
whole. The district and industry would 
be brought together into closer codpera- 
tion even in peacetime. . 

(p) Finally, public relations of the 
district must be stressed at all times. 

During World War II the Ordnance 
Department and the districts developed 
excellent public relations, and unless 
we are careful the good results of this 
work may soon be lost. The over-all 
plan for the Ordnance District System 
should include a definite and specific 
public-relations program. 

There are two schools of thought 
about the administration of the Ord- 
nance districts. One favors a civilian 
district chief, the other a Regular offi- 
cer of the Ordnance Department. 
Throughout the period between World 
Wars I and II, chiefs of districts were 
prominent civilians skilled in industrial 
practice in their localities. They had as 
their executives Regular officers of the 
Ordnance Department. Upon the ad- 
vent of World War II, Regular officers 
were installed as district chiefs in all 
cases and in some instances were sub- 
sequently replaced by civilians. Despite 
the difference of opinion on this score 
between the two schools of thought, all 
are united in their firm belief that the 
civilian influences in district operation 
must be paramount. 

If a Regular officer is the district 
chief, he should have as his deputy an 
outstanding civilian of the locality, and, 
even more important, he must have as 
an advisory board a group of civilian 
leaders from within the district who 
know the individuals and the plants 
responsible for its industrial power. 

If the district chief is a civilian, he 
in turn should have as his deputy a 
Regular officer of the Ordnance Depart- 
ment and, at the same time, a civilian 
advisory board of the highest possible 
caliber, The consensus among the mem- 





bers of this committee favors a civilian 
district chief with a Regular officer as 
his deputy and a civilian advisory 
board. 

The committee cannot emphasize too 
strongly the following points in con- 
nection with the selection and training 
of personnel of Ord- 
nance districts. Reg- 
ular officers assigned 
to district functions, 
both in the Office of 
the Chief of Ord- 
nance and in the 
districts themselves, 
should have an in- 
dustrial and engi- 
neering  back- 
ground. Further, 
once assigned to dis- 
trict work they 
should be permitted to remain on it 
and not be subject to frequent transfer. 

Much of the stability and success of 
Ordnance district operation depends 
upon continuity of service which in 
turn produces the knowledge of manu- 
facturing facilities and of individual 
capabilities essential to the prompt pro- 
duction of ordnance equipment in time 


Whitney Stone 


of war. 

Too much emphasis cannot be placed 
upon the selection and training of both 
the Reserve officers and civilians to be 
chosen for the Ordnance district cadre. 
Every effort must be made to include 
only the most qualified by past experi- 
ence and training so that, in the event 
of a future emergency, the districts will 
have in each of them a thoroughly 
qualified group on which to build, 

There must be no possibility that the 
cadre be composed of purely technical 
men who are Reserve officers and that 
the administrative personnel, both mili- 
tary and civilian, who are essential to 
the successful operation of a district be 
excluded. 

The committee recommends that the 
Ordnance districts should be kept en- 
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tirely distinct from, but should coéperate 
at all times with, other units of the 
Army, Navy, Air Forces, and other 
organizations and operations of Federal, 
state, and local governments. The thir- 
teen districts as constituted at present 
should be continued, Study should be 
made as to the advisability of addi- 
tional districts for the State of Texas 
and certain areas in the far west. 


IN any event, the principal regional 
offices—particularly in the southwestern 
part of the United States, the far west, 
and the northwest, which existed dur- 
ing World War II, should be main- 
tained in so far as appropriations will 
permit. Such regional offices should be 
administered by the “parent” district 
headquarters and have their own ad- 
visory boards, assisted by an Ordnance 
officer of the Regular Establishment. 

In conclusion, the committee wishes 
to emphasize with all the power at its 
command the following principles upon 
which it insists as paramount to the 
success of the Ordnance District System: 

Leadership in all affairs of the Ord- 
nance districts must 
come from the Ord- 
nance Department 
of the Army. Indus- 
try is ready and 
willing to help in 
every possible way, 
but it is not 
equipped either in 
organization or in 
knowledge for initi- 
ating many of the 





steps that must be 
taken if industrial 
preparedness is to go forward. It is 


Dean Witter 


equipped to advise and recommend and 
to make available the resources of in- 
dividual plants, but it has neither the 
aptitude nor the right to attempt func- 
tions which are inherent in the War 
Department. 

As is the case with industry, its com- 
ponents, and its organizations such as 
the Army Ordnance Association, so 
with the specific work of the districts. 
Industrial participation in time of peace 
is not operational but advisory. 

Finally, this committee urges that the 
Ordnance District System be reéstab- 
lished and revitalized without delay. It 
is a priceless factor in the industrial 
preparedness of the United States, Its 
high morale is essential and its main- 
tenance requires leadership backed by 
the full power of American industry. 
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Ordnance Gages 
Report of A.O.A. Committee at 28th Annual Meeting 


® 


Few people realize that 
the whole armament in- 
dustry of the United 
States must depend upon 
gages for meeting the re- 
quirements of quality and 
mass production. 


2 


KF S. BLACKALL, JR. Taft- 
Peirce Manufacturing Company, 
Woonsocket, R. I., presided at the 
meeting of the A.O.A. Gage Com- 
mittee held in Washington on October 
2, 1946, to determine upon a program 
to assist the fighting services. The 
present status of gages, their impor- 
tance during World War II, and their 
value for future arms production were 
described to those present by Col. 
Harry B. Hambleton, Ordnance Depart- 
ment, U. S. Army. 

He stressed the importance of train- 
ing young men in the proper use of 
gages, and pointed out that at the be- 
ginning of World War II the Ord- 
nance Department had nine gage 
laboratories located at universities and 
colleges throughout the country. At the 
present time there are twenty-four gage 
laboratories which are _ considered 
stand-by facilities. The next phase in 
the education program is to utilize these 
laboratories properly in addition to 
keeping them as stand-by. 

Col. T. T. Holme of Lehigh Uni- 
versity suggested to the committee that 
a meeting be held at the university 
covering the industrial, Ordnance, and 

educational phases 

of the gage prob- 
lem. He stressed 
the importance of 
training Ordnance 
officers in all 
phases of gaging. 
It was brought 
to the attention of 
the Gage Commit- 
tee that there are a 
number of films in 
D. G. Millar 


Some of these films were produced by 


existence on gages. 
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Government agencies and others are 
privately owned, One of the assign- 
ments of the Gage Committee should 
be the preparation of a list of films on 
the subject of gaging, indicating the 
sources of these films. 

Mr. Blackall pointed out that local 
Posts of the Army Ordnance Associa- 
tion should have sections or commit- 
tees working on the centralization of 
interest in gages. He also suggested that 
the names of gage plants throughout 
the country be publicized. 

Some of the problems brought to the 
attention of the Gage Committee were: 

(a) The need for 
coérdination of 
ideas so as to help 
industry do its 
part; (b) the need 
for an_ industry- 
education 
gram; (c) work- 
simplification pro- 
(d) the 
importance of us- 
ing the right type 
of measuring 


pro- 


grams; 


F. S. Blackall 


equipment for each individual job. 

J. C. Bath, John Bath & Company, 
pointed out that the gage laboratories 
mentioned by Colonel Hambleton could 
be of greater value to the gage manu- 
facturers if the locale of these labora- 
tories was made known, and a motion 
was made and seconded that a list of 
the various Ordnance gage laboratories 
set up by the services in various uni- 
versities and colleges be printed and 
publicized in Army Orpnance. This 
should be a complete list of Army and 
Navy laboratories. 

It was suggested that canvassing 
should be done among gage makers for 
the names of members of their staffs 
who would be willing to visit the vari- 
ous institutes of learning and give talks 
on the subject of gages, as: (a) Courses 
on gaging should be taught at the in- 
stitutes of learning; (b) Laboratories 
conducting experiments and studies on 
gages are of great importance to gage- 
(c) Co- 


operation between gage manufacturers 


manufacturing companies; 


and educators should be accomplished 
in making suggestions for the benefit 


oo 


of instructing personnel attending gage 


é 





——$$—__ 


Naval ordnance gage labora. 
tories have been established at 
the following educational instity. 
tions: 

Tufts College, Medford, Mass. 
Alabama Polytechnic Institute. 

Auburn, Ala. 

Purdue University, West Lafay. 
ette, Ind. 
University of Southern Califor. 

nia, Los Angeles, Calif, 
Rensselaer Polytechnic Institute, 

Troy, N. Y. 

Ohio State University, Colum- 
bus, Ohio. 

Pennsylvania State 
State College, Pa. 


College, 











courses; (d) Manufacturers should be 
encouraged to use the various gage 
laboratories for their own purposes as 
well as contributing their knowledge: 
(e) The subject of gages should be 
used as a theme for a college thesis, 

Colonel Holme read a detailed out. 
line of the three major educational 
phases on gages, and it was the general 
opinion that it would be a great step in 
the right direction if the educational 
program thus outlined could be en- 
couraged, Copies of his program will be 
made available for distribution to the 
various gage laboratories throughout 
the country. 

The committee agreed that it is the 
responsibility of 
gage manufactur- 
ers to see to it that 
the 
have the benefit of 


laboratories 
their knowledge 
and experience in 
the proper use of ' 
the equipment. If : 
necessary, manu- 
facturers should 
offer to -laborator- 
ies the services of Louis Polk 
their personnel in obtaining this knowl- 
edge. 

Other members of the committee who 
were present at the meeting included 
Cecil W. Machon, Brown & Sharpe 
Manufacturing Company; D.G. Millar, 
Greenheld Tap and Die Corporation; 
Louis Polk, Sheffield Corporation; and 
Frederick C. Tanner, Federal Products 


Corporation. 
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The Ordnance Depart- 
ment has begun a $52,- 
000,000 research program 
through its arsenals, de- 
partments, and through 
contracts with many civil- 
ian firms. 


3 


LYDE WILLIAMS, | director, 
C Battelle Memorial Institute, Co- 
lumbus, Ohio, and vice-chairman of the 
A\.O.A. Committee on Research and 
Development, presided at the meeting 
of the committee held in Washington 
on October 2, 1946. In the absence of 
Dr. C. F. Kettering, chairman of the 
committee, Mr. Williams directed the 
proceedings which were attended by a 
notable gathering of research specialists, 
manufacturers, and other members cf 
the Army Ordnance Association. 

The proceedings of the meeting are 
best described in the following report 
prepared by Mr. Williams: 

“Dr. Ray P. Dinsmore, Goodyear 
Tire & Rubber Company, Akron, Ohio, 
who is also a member of the committee, 
and I were highly pleased with the 
splendid response from the armed 
services, both in the number and char- 
acter of those present and in their in- 
terest and enthusiasm. 

“From the discussion, it was apparent 
were that the Army 
Ordnance Depart- 
ment wants help 
from an advisory 
committee such as 
ours. I believe that 
the Navy Bureau 
of Ordnance un- 
officially feels the 
same way, and | 
hope that in de- 
ete a veloping a plan of 
operation of our 
committee it will be possible to set up 
officially a working arrangement with 
both groups. 

“The Research and Development 
Committee of the A.O.A. was organized 
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Research and Development 


Plans and Policies for Ordnance Progress 


at the behest of the Chief of Ordnance, 
Maj. Gen. Everett S. Hughes. It is to 
be one of several divisions of the Asso- 
ciation which will operate under a 
vice-president to be appointed. The 
Association’s Divisions other than Re- 
search and Development also are to act 
in an advisory capacity to Ordnance, 
the plan being for 
them to confine 
their activities 
largely to engi- 
neering applica- 
tion and produc- 
tion problems, 
whereas we are to 
emphasize the 
more fundamental 
aspects of research 
and development 


Clyde Williams 


matters. Thus our 
committee can be 
with these other Divisions. 

“All Army research is now adminis- 
tered by the office of Maj. Gen. Henry 
S. Aurand, Director of Research and 
Development, War Department Gen- 
eral Staff. Ordnance research is directed 


useful in working 


by the Research and Development 
Service of the Ordnance Department 
under Brig. Gen. Henry B. Sayler. 
Col. H. G. Davisson is executive officer 
of that service. 

“The Navy has established an Office 
of Naval 


fundamental 


Research which conducts 
research and acts in a 
coérdinating capacity to the research 
activities of the Navy bureaus although 
it does not manage them. According to 
General Aurand, the act creating the 
Office of Naval Research gave to the 
Navy certain advantages in its research 
activities not now possessed by the 
Army, primarily, I believe, in the free- 
dom of contracting for research work. 
General Aurand believed that the 
A.O.A. could be helpful in making 
known the need for similar organization 
for the Army. 

“The Army budget for research and 
development as of October 1, 1946, was 
$280,000,000. It has, in addition, a 
holdover fund of $400,000,000 that can 
be allocated. Present obligations are 
various branches 
about as follows: two-thirds to the 
Army Air Forces, one-fifth to one-sixth 


divided among the 





to the Ordnance Department, one-tenth 
to one-twelfth to the Chemical Warfare 
Service, and the balance to five other 
research and development agencies. 
The Ordnance Department now has 
under way in its various arsenals and 
offices and under contract with others 
a $52,000,000 research program. 

“The discussions of General Aurand, 
Colonel Davisson, and Capt. K. H. 
Noble, assistant director of Research 
and Development for the Navy Bu 
reau of Ordnance, were very helpful. 
The first two requested help from our 
committee in the selection of personnel 
for their various research organizations, 
in the finding of capable research lab- 
oratories to contract for Ordnance re- 
search, and in suggesting new research 
problems. 

“Dr. Dinsmore and I emphasized the 
shortage of research facilities and per 
sonnel and the subsequent need for the 
exercise of great care in the selection of 
projects which should be based pri- 
marily on the requirements of new 
methods of warfare. Thus, it developed 
that Ordnance would like our help in 
reviewing and advising on research 
projects as well as 
in the items men- 
tioned above. 

“In all the dis 
cussions, a fine 
spirit of codpera- 
tion existed, and 
numerous refer- 
ences were made 


as to the desirabil- 





ity of an effective 
liaison between 
the A.O.A. and 
the Ordnance Department. I believe 


Cole Coolidge 


that the committee has begun its work 
under the most favorable auspices and 
that it can be of real service.” 

In addition to Dr. Kettering, Dr. 
Dinsmore, and Mr. Williams, the fol- 
lowing are also members of the Army 
Ordnance Association’s Committee on 
Research and Development: 

Dr. O. E. Buckley, Bell Telephone 
Laboratories, New York City; Cole 
Coolidge, E. I. du Pont de Nemours & 
Company, Wilmington, Del.; and Dr. 
R. E. Zimmerman, United States Steel 
Corporation, Pittsburgh, Pa. 
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The manufacture of ar- 
tillery ammunition pre- 
sents problems that are 
unique in the quantity 
production of ordnance. 


‘ 


COMPREHENSIVE plan for as- 
sisting the Ordnance Department 
of the Army and other units of the 
fighting services was outlined at a meet- 
ing of the Association’s Artillery Am- 
munition Committee held in Washing- 








































































































ton on October 2, 1946, in connection 
with the Twenty-eighth Annual Meet- 
ing of the Association. The committee 
is under the chairmanship of Harvey C. 
Knowles, Procter & 
Gamble Company, Cincinnati, Ohio. 
































vice-president, 

















Members of the 
committee who 














were present and 
who 











participated 
in the 
tions included D. 











delibera- 




















M.Compton, chief, 








Chicago Ordnance 
District; R. Fur- 
rer, A. O. Smith 
Corporation; Brig. 
Gen. R. E. Hardy, 
Ordnance Depart- 
ment; Col. H. N. Marsh, Hercules 
Powder Company; J. A. Meek, Fire- 
stone Tire & Rubber Company; J. M. 
Skilling, E. I. du Pont de Nemours & 
Company; S. E. Skinner, General 
Motors Corporation; and K. A. Spen- 
cer, Spencer Chemical Works, Inc. 

The following service representatives 
and guests were also in attendance: 
Maj. Gen. Everett S. Hughes, Chief of 
Ordnance; Arthur Adelman, Industrial 
Service, Ordnance Department; Col. 
I. A. Crump, Ordnance Research and 
Development Service; C. V. Parker, 
Ordnance Field Service; Maj. Gen. 
C. T. Harris, Jr., Washington, D. C., 
former Assistant Chief of Ordnance and 
commanding general, Aberdeen Prov- 
ing Ground; K. T. Keller and Richard 
Keller, Chrysler Corporation. 
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Artillery Ammunition 
Plans for Assisting the Army in a Difficult Task 





Q@DNE of the outstanding facts 
emphasized by the past war was 
the rediscovery of the unlimited 
flexibility and versatility of 
American industry. It is ac- 
cepted that the manufacture of 
artillery ammunition is a very 
complex and highly specialized 
type of production. And yet it 
was found that firms making 
civilian goods of a completely 
irrelated nature could convert 
their plants and labor to perform 
these unique functions. 

Thus a former jewel manu- 
facturer in Attleboro, Mass., 
made fuzes; a bottle manufac- 
turer in Philadelphia made shell 
cases; and a former pharmaceu- 
tical manufacturer loaded shells. 
What underlines this unparal- 
leled accomplishment was the 
facility and relative ease with 


which this was done by the 
employment of existing estab- 
lishments. 











After general discussion of problems 
connected with artillery ammunition, 
the following program was adopted by 
the committee: To foster and maintain 
contact of members of the committee 
and of the Association’s Artillery Am- 
munition Division with Ordnance prog 
ress, particularly through the following 
means: 

(1) Utilization to the maximum ex- 
tent of all Army Ordnance Association 
publications, with possibly a_ special 
section devoted to activities of the na- 
tional Divisions; (2) Special visits to 
arsenals, depots, and Ordnance district 
offices where members can be given 
first-hand information on subjects con- 
nected with the production engineering 
of standard types of. Ordnance equip- 
ment; (3) Coordination with local Posts 
the 
country to the end 
that three or four 


throughout 


lectures a year be 
conducted em- 
Ord- 
nance progress in 
various fields, es 
pecially those re- 
lated to artillery 
ammunition; (4) 
The formation 
within each local 


phasizing 


S. E. Skinner 








Post of committees especially familia 
with the work of the several Divisions 
in order that members of those jp, 
dustries which are not engaged in an 
type of peacetime Ordnance produc. 
tion may be kept in close liaison With 
all phases of the Ordnance problem, 
Special consideration was given 
the committee to the question of pro. 
duction-line layouts for new rounds of 
ammunition, including rockets. Mem. 
bers of the committee were especially 
assigned to the consideration of thes 
subjects along specified lines. To J. \. 
Skilling, E. I. du Pont de Nemours x 
Company, and Henry N. Marsh, Her. 
cules Powder Company, will be assigned 
all questions relating to smokeless pow. 
der, high explosives, and chemicals, 
W. N. Cochran, Coca-Cola Company, 
was assigned subjects relating to bag 
loading; C. B. Burnett, Johns-Manville 


Products Corporation, was assigned 
bomb-loading subjects; and M. P, 


Woodward, Proc- 


ter & Gamble 
Company, shell 
loading. J. A. 


Meek, Firestone 
Tire & Rubber 
Company, will be 
in charge of the 
study of present 
layouts and or- 


ganizations. 





Special emphasis 
was placed upon 
the necessity for keeping up-to-date in- 
formation 


H. N. Marsh 


relating to organization 
charts of explosives and loading plants, 
together with data on key personnel. 
These functions will be performed by 
headquarters of the Army Ordnance 
Association in Washington where mas- 
ter lists of personnel who performed 
key functions in wartime ammunition 
plants will be maintained. 

Special consideration was also given 
to the problem of contacting various 
elements of American industry to de- 
termine which of them are willing to 
participate in the activities Divisions. 

The committee also gave much con- 
sideration to a program of education 
for key personnel and recommended 
regular visits by committee members to 
Ordnance establishments. 
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“Industry’s Place in Future Military Research and Develop- 
ment” was the theme presented by Maj. Gen. Henry S. 
Aurand to the members of the Michigan Post, Army Ord- 
nance Association, at their meeting on December 3, 1946. 

It was a significant occasion not only because of the large 
number of leaders in the automotive and allied industries 
who were present but especially because the views presented 
rang with crystal clarity. The American Army will try to 
keep far ahead in the field of science, but it will not neglect 
the basic and conventional types of weapons which have 
been outmoded only in the minds of shallow thinkers. 

The following paragraphs from General Aurand’s address 
are significant proof of this sound point of view: 

“What are some of the other weapons of the future? Next 
to the atomic bomb, the most spectacular is the guided mis- 
sile or pilotless aircraft or, for that matter, the unguided 
rocket. You have read much in the public press about the 
possibilities of such weapons. You have also read that there 
should be a good deal of debunking of our progress in ob- 
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taining these possibilities. It would be unwise to make a 
public statement of just exactly where we stand. For that 
matter, there are very few individuals who have full knowl- 
edge of exactly where we stand with respect to all the 
potential weapons of the future. Rightly, there is compart- 
mentalization in order to maintain security. However, you 
members of the Michigan Post of the Army Ordnance Asso- 
ciation are sufficiently well qualified to draw your own con- 
clusions. 

“I believe that I may tell you some of the characteristics 
of the weapons of the future. They are much faster and have 
much greater energy and effectiveness than those of World 
War II. Perhaps the most outstanding difference between 
them and the weapons of World War II is that of speed. 
Since energy increases as the square of velocity, the amount 
of potential which we will place in the hands of each indi- 
vidual who comes in contact with the enemy will be greatly 
increased, In a country which is not too well off in man 
power but is very well off, relatively, in civilian industrial 
capacity, it is natural to place far more machine power in the 
hands of the individual soldier than in a country where those 
conditions are reversed. 

“Lightness is also a characteristic of the new weapons. The 
load is being taken off the man who has to carry it and is 
being put on the machine with tireless horsepower. Environ- 
mental conditions in battle are being studied to reduce 
fatigue, to increase security, and to lengthen the time that 
men may stay in battle. Our man power being relatively 
scarce and highly trained is of such value that we must con- 
serve it, particularly on the battlefield. 

“There has been much talk as to whether or not these 
weapons of the future will do away with conventional-type 
armies. My personal opinion is that that is not the case in the 
foresceable future. My only reaction to such talk is that a far 
greater proportion of our industrial capacity will have to be 
applied to furnishing the army of the future with its weapons 
than was devoted to that purpose in World War II. 


®°BN addition to the characteristics which I have enumer 
ated as to the performance of the weapons of the future, they 
have two which cannot be forgotten, in considering theit 
research and development. These are their extremely high 
cost and their use of every field of modern science. Because 
of these two characteristics, some form of over-all manage- 
ment by the War Department is necessary. First of all, it is 
necessary for the War Department to state in a single docu- 
ment what its research and development program is. The 
writing of such a program in the postwar period has proved 
to be a most difficult task. With the assistance of the Office 
of Scientific Research and Development practically elimi- 
nated, the War Department has been thrown on its own 
resources for this task. Every using and developing agency 
of the War Department must contribute from its store of 
knowledge in the preparation of such a program. 

“This program is not intended in any way either to 
hamper or restrict the civilian scientists and engineers out- 
side the War Department, nor to curb the initiative of any 
of the War Department’s developing agencies. On the con- 
trary, without the technical assistance of both these groups, 
the War Department program would be a lifeless document. 
The general concept of this program is that it represents the 
product of a closely knit War Department research and 
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development team which has acquired from all its many 
civilian contacts that outside knowledge so necessary to the 
progress of both research and development. The War De- 
partment research and development program should not 
inhibit the work of any research or development agency, 
civilian or military. On the contrary, it should be a challenge 
and an inspiration. 

“However, the research and development agencies are 
inhibited when funds to carry out the program are insufh- 
cient. This is so important a subject that I wish to spend a 
few minutes to discuss it in some detail. During the annual 
meeting of the Army Ordnance Association in Washington 
last month, I had the good fortune to sit with its Research 
and Development Committee. At that time I mentioned a 
certain sum which I felt was minimal to conduct the re- 
search and development program. Under the pressure for 
economy, all of the amount which was deemed essential at 
the time of the Army Ordnance Association meeting will not 
be requested from the Bureau of the Budget and the Congress 
of the United States for the fiscal year 1948. 


**AS you know, the financing of War Department re- 
search and development is done by annual Federal appro- 
priations. The scientists and industrialists with whom I have 
talked have agreed unanimously that appropriations for re- 
search and development should be a fixed amount annually, 
with the money available for both obligation and expenditure 
for at least four fiscal years after the year in which it is 
appropriated. They agree also that this money should be 
available for travel of War Department personnel to scientific 
and engineering meetings, both in this country and abroad. 

“The most compelling reason for fixed annual appropria- 
tions for War Department research and development is the 
maintenance of a sufficient and competent corps of sci- 
entists and engineers, with their necessary assistants. This 
personnel constitutes the ‘bedrock’ on which the research 
and development activities of the War Department are 
constructed. They work in the eighty-odd research and 
development facilities of the War Department, scattered 
from coast to coast and from Panama to Alaska. These 
facilities vary from very practical proving grounds to pure 
research establishments like the Ballistic Laboratory at 
Aberdeen. To man these establishments on a rock-bottom 
basis requires about 40,000 people, or an average of less than 
500 per establishment.” 


2 


A Good Way To Keep Strong.—It will be interesting to see 
what the new Congress will do with the new universal mili- 
tary training plan announced by the War Department. Some 
of the objectional features of the earlier plan have been 
dropped, and it looks as though the new one will have a 
much better chance of adoption by the Congress than has any 
system yet devised to meet this most urgent military demand. 

Based on the sound democratic principle that each physi- 
cally and mentally fit male citizen and alien residing in the 
United States owes an obligation to this country to undergo 
training which will fit him to protect it in an emergency, 
the plan reduces the period of intensive military training to 
six months, although the full training continues for a year. 

The philosophy upon which this system operates is that 
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adequate preparedness will prevent aggressive Wars againg 
our country and the needless sacrifice of human life, [, also 
postulates that a well-trained citizenry is the keystone of 
preparedness and that such preparedness can best be assured 
through a system of military training for the youth of the 
Nation. 

Some of the more attractive features of the new plan are 
these: Young men will enter the Universal Military Training 
Corps for training only. They will not be available for comby 
or other operational requirements which may arise during 
peace. Upon completion of training, except for those who 
voluntarily enlist in one of the Reserve components {for 
training and service, they will revert to full civilian status 
Trainees will not be subject to the Articles of War but will 
be governed by a special Code of Conduct adapted to their 
youth and circumstances, administered by specially provided 
trainee tribunals for misdemeanors and by civil courts {or 
more serious offenses. A civilian advisory board appointed 
by the President will be established to counsel and advise on 
the formation of policies pertaining to conduct, recreation, 
moral and spiritual welfare, and certain nonmilitary matters, 

Those to be included in the training scheme are every male 
citizen who has attained his seventeenth birthday and has not 
attained his twentieth. All within this group will be required 
to register and, upon reaching the age of 18 years, or upon 
graduation from secondary school, whichever occurs later, 
will be subject to induction for training prior to attaining 
their twentieth birthday. 

It is estimated that approximately 726,000 mentally and 
physically fit trainees would be available for training by the 
Army under this program. The balance of the mentally and 
physically fit young men would be trained by the other 
services. Inductees will be allowed to choose the service and 
arm they desire to enter to the maximum degree consistent 
with established quotas and other military requirements. 

In the assignment of trainees to the Navy and the Army, 
proportionate numbers of each educational group and each 
physical profile group will be assigned to each of the services. 
A similar policy will be followed in the assignment of trainees 
to major commands within the Army. 


THE period of training will be for one year divided into 
two equal parts. The first six months will be devoted to such 
phases of training as may be required for ground and air 
components. The second six months, subject to quota limita- 
tions and standards of qualification, will be devoted to the 
completion of one year’s continuous training in the program 
or to one of the following alternative programs: 

(1) Enlistment in any of the Regular services; (2) enlist- 
ment in the National Guard; (3) enlistment in the Enlisted 
Reserve Corps; (4) entrance into one of the service acad- 
emies; (5) enlistment in the Enlisted Reserve Corps and 
entrance into a college course approved by the War De- 
partment, including R.O.T.C. training and an agreement to 
accept a Reserve commission (if offered) at the completion 
of the course and to perform active duty as a Reserve officer 
for a period of one year or more. 

It is imperative that some such plan be put into operation 
without further delay in order that the incongruities of the 
present universal military service law may be eradicated ane 
a sane system of military training be adopted to meet the 
needs of the times. 
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€ of 
ured An Editorial 
the 
are “Hy* won the war, didn’t we?” has become the easy retort to cover up 
a the glaring mistakes and inefficiencies of the military, labor, and 
va management in our gigantic effort of World War II. For sheer effrontery this 
i approach is on a par with that wartime cloak for laziness and inefficiency: “Don’t 
for you know there’s a war on?” Those who most glibly used the latter expression 
0, in time of war are equally quick to use the former now that the shooting has 
wil stopped. 
heir 
ided @ It is a bad frame of mind for any of our people to be in. The next two years 
for hold promise of widespread analysis and investigation of the record of World 
nted War II. It is to be hoped that no effort will be too great in unearthing the causes 


on and the reasons for the major decisions both in the strategy of the military 
wi, campaigns abroad and in the decisions on the scientific, industrial, and economic 
* fronts at home. The implications of what we must and must not do in another 

world war are far too serious for our national well-being to assume that every- 
thing that was done was right, that all the decisions were correct, and that the 
colossal cost in lives and in wealth is inherent in the nature of modern war. 
Such assumptions are patently false. 


not 
ired 
Don 
ter, 


ing 

@ Few will contest the high motives and the firm intentions of most of the 
ind men who were responsible for the great decisions in World War II. But good 
the intentions are not sufficient. There must be studious analysis of the war effort 
ind in the light of bureaucratic self-sufficiency and with the cold reasoning of ob- 
her jective fact. We suggest, for example, a full and complete study of our military- 
nd intelligence operations in World War II. From afar they impress an observer 
ent as having been grossly inadequate. There was a lot of cloak-and-dagger fancy- 
” work to be sure, but how much of it brought about sound information on which 
ch strategic military decisions could be based with certainty? This is a question 
* which so far is notable for its complete lack of answer. 
"eS 

@ Then there is the question of objective fact concerning the damage and extent 

of defense strikes with the attendant devastating results on production. Another 
to and even more serious failure was the tragic and at times stupid computation of 
ch requirements for fighting equipment as though the cost of such things in 
" materials and money was not worthy of any consideration whatever. The big 
% brass, it seemed, was intent only upon building more and more production 
. capacity and contracting for more and more fighting equipment at a time when 

good intelligence service would have indicated that our enemies in Europe were 
" ready to take the count and that our enemy in the Pacific, due to the terrific 
d pounding of our naval and military forces, was groggy. It is sheer nonsense to 
| .. hold that the atomic bomb won the war and to excuse all else on that flimsy 
d assumption. 
. 
0 @ Until the forthcoming investigations have produced more of the facts it 
n will be impossible either to analyze objectively the military and industrial effort 
T of World War II or to plan necessary corrective steps which must be taken to 

make certain that we do not again repeat the errors which were so costly. Many 
. of those errors were in clear violation of principles established after World 
War I. From these errors have evolved the easy but most unsatisfactory attitude 
that having won the war no questions need be asked. It is a wholesome thing 


that the question period is to be continued. We have had only part of it thus 
far. The truth will keep us free. 
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A.O.A. OFFICERS ELECTED: J. L. Walsh 
Is New President 

A group of Ordnance stalwarts has been elected to direct the 
affairs of the Army Ordnance Association for the next two 
years. The election of officers: for terms beginning January 1, 
1947, took place at the annual meeting of directors held at the 
University Club, New York City, November 19, 1946. The new 
officers who will assume their duties are: 

President: James L. Walsh, New York, 
N. Y. Crozier Gold Medalist 1941, first 
editor of ArMy ORDNANCE magazine in 
1920, cofounder of the Army Ordnance 
Association in 1919, present editor of 
Logistics, he has an outstanding record 
of performance in both World Wars I and 
Il. He has served as a director of the 
Association with unfailing loyalty through- 
out the past twenty-eight years 

Vice-president in charge of local Posts: 
Herbert A. Gidney, Pittsburgh. Comp- 
troller of the Gulf Oil Corporation, former 

ieee 2 Webh president of the Pittsburgh Post, A.O.A.., 

former assistant chief of the Pittsburgh 
Ordnance District, Scott Gold Medalist 1946, he charted the 
course for the Association in its post-World War II activities 
as chairman of the Association’s Committee on Aims and Or- 
ganization. 

Vice-fresident in charge of national activities Divisions: 
Harvey C. Knowles, Cincinnati, Ohio. Vice-president, Procter 
& Gamble Company, long active as a director of the Cincinnati 
Post, chairman of the Association’s Committee on Artillery 
\mmunition, Rice Gold Medalist 1946, director of vast am- 
munition operations in World War II, he has guided the affairs 
of the Artillery Ammunition Division with precision and pru- 
dence. 

Counsel: John Ross Delafield of New York City. Former 
chief of the New York Ordnance District, sometime president 
of the Reserve Officers’ Association, long an exponent of 
national preparedness, Crowell Gold Medalist 1946, he has guided 
the affairs of the Army Ordnance Association -as its counsel 
during many years. When the Association changed from a 
voluntary to a corporate organization in 1928 he directed com- 
pliance with all the legal requirements; when the new consti 
tution and by-laws were drawn to meet the recommendations of 
the Committee on Aims and Organization in 1945, he again 
charted the legal course. His reélection as counsel is assurance 
of continued and uninterrupted progress. 

Treasurer: Henry Parsons Erwin, Washington, D. C. One 
of the organizers of the A.O.A. in 1919, financier, businessman, 
educator, Crowell Gold Medalist 1946, he succeeded in 1945 
the late great Charles Elliot Warren, first treasurer of the 
Association. He is chairman of the finance committee of George 
Washington University; director, Riggs National Bank; and a 
participant in the fiscal direction of many civic and charitable 
organizations in the Nation’s Capital. 





Executive vice-president and secretary: Leo A. Codd, Wash- 
ington, D. C. First as assistant secretary of the Army Ordnance 
Association in 1923, he has served successively as secretary and 
executive vice-president throughout the intervening years except 
for a period during World War II when he was on military 
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leave. He became associate editor of ARMY OrpNANncE in 1923 
editor in 1929, and, except for the period of his war service. has 
served the Association in that capacity throughout the years 

The Executive Committee consists of the above officers and 
the following two directors: ' 

Reginald E. Gillmor, New York, N. Y. Vice-president, Sperr; 
Corporation ; former president, New York Post, A.O.A.; member 
of the Association’s Committee on Fire Control Instruments 
acknowledged engineer on antiaircraft devices, he was also q 
member of the Committee on Aims and Organization. He wij) 
now assist in the formulation of policies carrying forward those 
recommendations. 

C. Jared Ingersoll, Philadelphia, Pa. President, Philadelphia 
Post, A.O.A.; former chief, Philadelphia Ordnance District: 
director of many transportation and business enterprises: re 
cipient of the Medal for Merit, he typifies that important group 
of businessmen who rendered meritorious service in World War 
II and who now are lending equally important help to the cause 
of industrial preparedness in peace. 

At the directors’ meeting at which the above elections took 
place, the guests of honor were C. Stuart Symington, Assistant 
Secretary of War for Air, and Maj. Gen. Everett S. Hughes, 
Chief of Ordnance, U. S. Army. William W. Coleman, retiring 
president, presided. [n addition to the newly elected officers the 
following officers and directors were present: Frederick H 
Payne, Springfield, Mass.;: Herbert W. Alden, Detroit, Mich.; 
T. M. Girdler, Cleveland, Ohio; K. T. Keller, Detroit. Mich.; 
Samuel McRoberts, New York, N. Y.; Thomas A. Morgan, 
New York, N. Y.; Stewart E. Reimel, New York, N. Y.: Frank 
J. Smith, Rochester, N. Y.: Charles E. Wilson, New York 
N. Y.: Charles D. Wiman, Moline, Tll.; and John Slezak 
Chicago, Il. 

In tribute to the outstanding services of the following directors 
whose terms expired December 31, 1946, they were unanimous; 
elected to serve on the Association’s Advisory Board: Mr 
Alden; J. D. Biggers, Toledo, Ohio; G. W. Elliott, Philadelphia. 
Pa.; R. E. Gardner, Jr., St. Louis, Mo.; Mr. Girdler; A. W 
Herrington, Indianapolis, Ind.; B. T. McNeil, Houston, Tex. 
Mr. Morgan; Mr. Reimel; C. H. Tenney, Springfield, Mass 
J. W. Wadsworth, Geneseo, N. Y.; and Mr. Wilson. 


NEW YORK ORDNANCE DISTRICT: History 
Now in Preparation 


“World War II in the New York Ordnance District” is the 
title of a volume now in preparation under the auspices of the 
New York Post, Army Ordnance Association. The text was 
written by Col. Chester Mueller who served in the district 
through World War II as an Ordnance Reserve officer, was 
closely identified with all its operations prior to the war, and 
whose continuous service and broad legal background eminently 
fit him for the task. 

In codperation with the New York Ordnance District, the 
New York Post has agreed to undertake the publication and 
distribution of this story as a service to the public if enough 
orders are received to meet the minimum printing requirement 
The price of the book, including organizational diagrams, statisti- 
cal charts, and rosters, is $5.00, based upon the estimated demand 
The number of copies to be printed will be limited by the 
number of advance orders received. 

Commenting upon the forthcoming volume, Maj. Gen. Everett 
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s. Hughes, Chief of Ordnance, U. S. Army, has written: “No 
finer thing could happen than that the record of our principal 
Ordnance Districts in World War II be preserved in permanent 
form. The volume which you have in mind describing the 


phenomenal achievements of the district . . . will be of tremendous 


significance.” 

Pyblication of the volume is in the hands of the following 
committee of the New York Post: C. Stewart Comeaux, Harry 
M. Tillinghast, J. T. Mackey, Col. B. R. Olmsted, Col. Edward 
Gluck, Colonel Mueller, and Maj. D. B. MacMaster. 


ATOMIC BOMB: Yankee Post Hears How 
It Was Made 

“Making the Atomic Bomb” was the subject of an address by 
\. C. Klein, vice-president and engineering manager of Stone 
& Webster Engineering Corp: ration at a meeting of the Yankee 
Post, Army Ordnance Association, held at the Boston City 
Club, December 4, 1946. Mr. Klein wrote on this subject in the 
September-October 1946 issue of ARMY OrpNANCE. During the 
war he was project engineer on three large TNT plants and in 
1942 became project engineer of Stone & Webster's work on the 
Manhattan District project at Oak Ridge, Tenn. He was present 
at “Test Baker” at Bikini. His address was illustrated with 
special films of Hiroshima, Nagasaki, and Operation Crossroads 


LONE STAR: Expansion Planned in Texas 


The meeting of the officers and directors of the Lone Star 
Post of the Association was held at the Fort Worth Club, Fort 
Worth, Tex., November 14, 1946. Present were A. J. Armstrong, 
president; Harry Zane, vice-president; W. M. Harrison, secre- 
tary-treasurer; C. E. Medley, George G. McDonald, directors ; 
William E. Lind, assistant chairman of the finance committee 
G. H. Brown, director, was represented by proxy. 

In view of the extensive geographical area of the Post and 
the consequent difficulty of holding frequent meetings of the 
members at large, and because of the desirability of more fre- 
quent meetings, a resolution was introduced and unanimously 
adopted that local chapters be authorized by the board of 
directors to be established at Dallas, Fort Worth, Wichita Falls, 
Waco, Amarillo, Corsicana, and in other cities where there are 
sufficient members to justify the establishment of a chapter. 

It was decided to hold the next annual meeting in Fort Worth 
in March 1947 to coincide with the Southwestern Exposition 
and Fat Stock Show. It was further agreed that the program 
would be left in the hands of the Fort Worth chapter. 

A. J. Armstrong was elected a member of Council of the 
national Association representing the Lone Star Post. He will 
serve for one year as prescribed by the newly adopted consti- 
tution and by-laws of the Association. 


OFFICIALS: Rocky Mountain Post Chooses 
New Officers 


Watrous C. Redfield is the new.president of the Rocky Moun- 
tain Post, having been elected at a meeting of the board of 
directors of the Post on November 12, 1946. He is head of the 
Redfield Gun Sight Corporation and has a long and distinguished 
record in the Ordnance fraternity. James Colasanti, formerly 
secretary of the Post, was chosen vice-president. The new secre- 
tary is John V. Therrell, Jr. (formerly officer in charge of the 
Denver Ordnance Plant). The newly elected board of directors 
comprises: William M. Reno, Gerald A. Sabin, and James D. 
Maitland (to serve three years) ; Benjamin C. Essig, Alfred W. 
Ainsworth, and Robert P. Gutshall (to serve two years); and 
Henry A. Winter, J. Leslie Brown, Fred R. Eberhardt, and 
Joe K. Garretson (to serve one year). 

At the board meeting, Mr. Sabin, publicity director for the 
Colorado Fuel & Iron Company, was appointed a member of 
the Association’s Committee on Public Relations, representing 
the Rocky Mountain Post. 


January-February, 1947 


Much discussion was devoted to the report of the Associa- 
tion’s Committee on Ordnance Districts under the chairmanship 
of Frank B. Bell. There was considerable opinion to the effect 
that one civilian association should cover all phases of combat 
ordnance for the Army, Navy, Air Forces, etc., and that from 
the civilian standpoint the Army Ordnance Association could 
best serve this purpose. 

Mr. Essig, of the Gardner-Denver Company, was appointed 
chairman of a committee to contact the Colorado School of 
Mines and the University of Colorado in so far as research and 
development activities in the field of Ordnance are concerned. 

In addition to the officers and directors announced above, 
the Post also increased the directorship from nine to eighteen 
so that nine more members will be appointed by the new president 
and approved by the board. This step was taken for the specific 
purpose of seeing that the larger manufacturing concerns in 
the Denver region are always represented on the board. 

Henry A. Winter, who retired as president of the board, 
rendered outstanding service to the Ordnance cause throughout 
World War Il. He will continue his active participation in the 
affairs of the Post by serving on the board of directors 


TEXAS POST: Annual Meeting Held at Houston 


College Inn at Houston, Tex., was the scene of the annual 
meeting of the Texas Post on November 7, 1946. There was an 
address by Dr. W. O. Milligan, research assistant professor of 
chemistry, Rice Institute; the introduction of Col. E. D. Regad. 
chief of the St. Louis Ordnance District; and an election of 
officers at which some of the old stalwarts were succeeded by 
equally loyal supporters of the Ordnance cause in the Houston 
area. 

Dr. Milligan’s address, based on his researches at Rice Institute, 
proved to be of most timely interest. It dealt with corrosion, 
which has such widespread bearing upon the proper use and 
preservation of ordnance equipment under varying conditions of 
climate, usage, and storage. 

R. H. Startzell, Sheffield Steel Company of Houston, has 
become president of the Post, succeeding Ross Stewart of 
C. Jim Stewart & Stevenson, Houston. T. H. Shartle, Texas 
Electric Company, Houston, has succeeded G. R. Brown of 
Brown & Root, Inc., Houston, as vice-president. Both will serve 
for terms of one year. 

The directors were elected for terms of two years. D. J 
Martin, Hughes Tool Company, succeeds B. T. McNeil, McEvoy 
Company, Houston. Dan Martin is widely known throughout 
the United States for his outstanding contribution to the pro 
duction of artillery in World War II. Col. D. W. Griffith, U. S 
Engineers, Galveston, replaces Col. Cal Chambers, Texas Foun 
dries, Inc,, Lufkin. Mr. Stewart, the former president, will serve 
on the board of directors in place of O. K. Black, Hobbs Manu 
facturing Company, San Antonio. 

The program chairman was Dr. L. B. Ryon, Rice Institute 
assisted by Mr. McNeil and G. A. Mabry. 


“COURAGE TO SURVIVE”: Columbus Chapter 
Hears General Groves 

The people of the United States must show the same kind 
of courage and will to bear responsibility that they demonstrated 
during the war if they want to survive in the atomic era, Maj 
Gen. Leslie R. Groves, Commanding General of the Manhattan 
District, told a group of businessmen and ordnance officials in 
Columbus, Ohio, recently. 

Speaking before a joint luncheon meeting of the Columbus 
section of the Army Ordnance Association, the Columbus Cham- 
ber of Commerce, and the Columbus Lions’ Club, General Groves 
declared that the Baruch proposals to the United Nations 
Atomic Energy Commission are consistent with the ideals of the 
American people. “But they will not stand alone. They need 
your active and continuous support,” he warned. 
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The atom-bomb chief was introduced to the Columbus au- 
dience by Dr. Clyde Williams, chairman of the Columbus section 
of the Army Ordnance Association and director of the Battelle 
Memorial Institute. In iritroducing General Groves, Dr. Williams 
stressed the importance of continued close liaison among indus- 
try, science, and the military, and pointed out that such liaison 
was a basic objective of the Army Ordnance Association. 

Approximately 450 Central Ohio industrialists, civic leaders, 
and Armed Forces personnel attended the joint luncheon which 
was made possible through the codperation of Robert Barton, 
president of the Columbus Lions’ Club, and Delmar Starkey and 
Thomas Wilson of the Columbus Chamber of Commerce. 


MICHIGAN POST: New Officers Elected 


At a recent election of officials of the Michigan Post of the 
Association the following were chosen to fill the respective 
offices : 

H. Lynn Pierson, president; Robert L. Biggers, first vice- 
president; Walter F. Rockwell, second vice-president; John W. 
Paynter, secretary-treasurer. The following directors were 
chosen for a 3-year term beginning January 1, 1947: H. W. 
Alden, George T. Christopher, K. T. Keller, Stephen T. Stack- 
pole, Oscar Webber. The other directors are Joseph M. Dodge, 
George R. Fink, Harry F. Harper, Phil Huber, O. E. Hunt, 
and A. M. Wibel. 

Edward T. Gusheé, retiring president, was elected 
representative on the Council of the Association. 


Post 


ENTHUSIASM AT ERIE: Ordnance Depot 
Enrolils New Members 


A record enrollment in the Army Ordnance Association has 
taken place within the last two months at Erie Ordnance 
Depot, Lacarne, Ohio. Indeed, interest in the membership 
enroilment was so keen that the daily papers of neighboring 
cities published feature stories about the Association and its 
work. 

One does not have to look far for the inspiration for this 
renewed Ordnance interest. Brig. Gen. Gordon M. Wells, re- 
nowned artillery expert and distinguished chief of artillery in 
the Ordnance Department during World War II, is the com- 
manding general at Erie. From the Clinton Herald, October 4, 
1946, we quote the following story: 

“Erie Ordnance Depot installation boasts a membership of 
87 employees and officers in the Army Ordnance Association as 
a result of a local drive for members conducted during the 
past month. This is the largest membership in the organization 
ever reported from this post, which is a part of the Cleveland 
chapter.” 

Our thanks to all the loyal members of the Ordnance fraternity 
at Erie for this latest evidence of their determination that Ord- 
nance preparedness shall go forward. 


QUAD CITIES-IOWA POST: Meeting Held at 
Rock Isiand Arsenal 


A meeting of the Quad Cities-lowa Post of the Army Ord- 
nance Association was called to order by Col. C. D. Wiman 
immediately following a dinner at the Rock Island Arsenal 
cafeteria, on November 15, 1946. Ninety members were present. 

After a short résumé covering activities of the Post since 
the time of the previous meeting, Colonel Wiman conducted a 
short business session. He mentioned that since his term of 
office as president would expire on May 29, 1947, it was his 
desire that another member be elected to this office in order to 
obtain rotation of officers. He stated that he would be glad to 
serve on the board of directors if the membership desired this. 
He also stated that a nominating committee would be selected 
with Bruce Lowrie as chairman. 

During the period between meetings, four directors left the 
Quad Cities-Iowa Post. Members appointed to fill these offices 
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are: L. M. Gildea, International Harvester Company, Rock 
Island, Ill; G. A. Uhelmeyer, Iowa-Cillinois Gas & Electrig 
Company, Rock Island, IIl.; G. L. Weissenburger ang Kar! 
E. Madden, both of the Keokuk Electro-Metals Compan 
Keokuk, Iowa. 4 

Following the business session, Colonel Wiman announces 
the presence of a surprise guest in the person of Lieut. Gen, L. H 
Campbell, Jr., who was the wartime Chief of Ordnance. General 
Campbell expressed his pleasure at being at Rock Island Ar. 
senal again and in meeting his old friends of the Army Ordnang 
Association. 

Col. C. A. Waldmann then welcomed the Association member, 
to Rock Island Arsenal and gave a brief outline of the arseng) 
activities during the war. He particularly stressed the importang 
of keeping an efficient peacetime organization at the arsenal in 
preparedness against another war. 

The secretary’s report covering the previous meeting wa 
read, after which Colonel Wiman introduced Don M. Compton 
of the Chicago Ordnance Office. Mr. Compton announced tha 
General Eisenhower would like to come to Chicago on July 17 
1947, to address Army Ordnance Association members there 

Col. W. B. Leitch, Deputy Chief of Staff for the Fifth Army, 
gave a brief talk covering the Ordnance organization work jp 
connection with the Third Army during the Battle of the Bulge 
He spoke highly of Ordnance equipment in general and par. 
ticularly praised the “on time” delivery of parts. 

The principal speaker was Col. John J. Breen, Ordnance 
Officer of the Fifth Army, who spoke on the steps necessary jn 
preparing this country for future protection. 

Two motion pictures were then shown: “The True Glory,” g 
picture covering the invasion at Normandy, and “Operation 
Crossroads,” the official Navy picture of atomic bomb tests at 
Bikini. 


REUNION: Machine Gun Integration 
Committee Meets 


The first annual dinner and meeting of the former members 
of the Ordnance Department’s Machine Gun Integration Com- 
mittee, was held at the Lord Baltimore Hotel, Baltimore, Md. 
on October 2, 1946. 

There were twenty-six members present. Seated at the head 
table were: C. G. Swebilius, High Standard Manufacturing 
Company; Mr. Ross, Brown-Lipe-Chapin Division, G.M.C.; 
H. E. Van Scoyk, Frigidaire Division, G.M.C.; J. W. Patti- 
son, Kelsey-Hayes Wheel Company; C. F. Mullen, Colt’s Patent 
Fire Arms Manufacturing Company; E. W. Hopkins, Spring- 
field Armory; and C. H. Coles, Colt’s Patent Fire Arms Manu- 
facturing Company. 

After dinner a discussion took place, and the following busi- 
ness was transacted: 

1. Mr. Coles was elected to head the group, and he will be 
responsible for keeping the organization active. 

2. It was voted to change the name of the organization to 
Machine Gun Associates, since the Integration Committee, as 
such, was officially disbanded after V-J Day. 

3. It was decided that a letter be prepared and sent to Maj. 
Gen. Everett S. Hughes, Chief of Ordnance, acquainting the 
Ordnance Department with the fact that the members of the 
old Integration Committee would remain intact as an organization 
whose services would be available to the Army when needed. 

Further discussion brought out the suggestion, primarily 
fostered by a General Motors representative, Mr. Doerfner of 
the Saginaw Steering Gear Division, G.M.C., that the Ordnance 
Department submit drawings of future developments to the 
various manufacturers who would analyze them to determine 
whether or not such designs could be produced in mass quan- 
tities. It was pointed out that this procedure would facilitate 
manufacture of any item or product the Government might need 
in an emergency. 
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It was alsQ decided that the next meeting will be cafled in 
October 1947 unless it is deemed necessary by the Ordnance 
Department to have a meeting before that date. This meeting 
will be held in Washington in connection with the annual meet- 
ing of the Army Ordnance Association. 


JAMES H. GILL: Half a Century of 
Ordnance Service 

James H. Gill of Philadelphia, Pa., retired from active duty 
at Frankford Arsenal on September 30, 1946, after over 55% 
years of continuous service. Mr. Gill started work in the arsenal 
on March 5, 1891. He reached retirement age on March 5, 
1944. Because of wartime conditions, the Secretary of War 
specially authorized an extension of Mr. Gill’s tour of duty for 
the emergency period. He is 72 years of age. 

Mr. Gill, at the time of his retirement, held the position of 
superintendent of supplies and was affectionately known as the 
“watchdog of the stock department,” since no materials could 
get by him without the proper documents. Mr. Gill leaves with 


the best wishes of every one. 


NECROLOGY 

Edward G. Budd, former director, Philadelphia Post, Army 
Ordnance Association, founder and president of the Budd Com- 
pany, died at his home in Philadelphia, November 30, 1946. In 
World Wars I and II he had taken a leading part in the pro- 
duction of fighting equipment for our armed forces. 

Pioneer in the development of the all-steel automobile body, 
he also led in the development and adoption of steel wheels by 
the automobile industry. Early in the 1930’s his company, under 
his direction, undertook the manufacture of stainless-steel prod- 
ucts and developed its own welding system for the fabrication 
of that metal. An experimental steel airplane was built in 1931. 
With the experience thus gained the company decided to build a 
stainless-steel passenger train, the Pioneer Zephyr of the Chicago, 
Burlington & Quincy Railroad. From the delivery of this train 
in April 1934 to the time of our entry into World War IT the 
Budd Company produced forty-seven such trains. 

In World War II the company made millions of fragmentation 
bombs and shells and was one of the original builders of the 
bazooka projectile and rifle grenade. Mr. Budd took active 
personal part in the vast arms-production program by the com- 
pany which made equipment for every branch of the armed 
services. 

Always a leading figure in Ordnance activities throughout the 
Philadelphia Ordnance District, Mr. Budd served for many years 
as a member of the District's advisory board and participated 
in all activities of the Philadelphia Post of the Army Ordnance 
\ssociation. 

A pioneer in new manufacturing processes, he typified the 
leadership which has made American industry the strongest 
element of our national defense. His record and his personality 
will long stand in Ordnance annals as exemplary of the highest 
citizenship and loyalty to the national defense of our country 


Col. James Mowton Saunders Waring, professor and research 
director of political philosophy and social science at Fordham 
University and formerly a partner in the now dissolved firm of 
Chase and Waring, consulting engineers, died October 23, 1946, at 
the New York Hospital. 

Born in Baltimore, Md., he was educated at the Virginia 
Military Institute and Johns Hopkins University. He entered the 
engineering field with the Baltimore Street Railways, later to 
become district engineer for the Electric Storage Battery Com- 
pany, then a partner in L. L. Summers & Company, a Chicago 
engineering firm. 

A colonel in the first World War, he served in the Army 
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Ordnance Department in command of the great explosives plant 
at Nitro, W. Va. In World War II he was with the War Pro- 
duction Board and the New York State and Maryland Planning 
Commissions in an advisory capacity. 

With the coming of the national emergency in 1939, Colonel 
Waring joined the staff of the Office of Emergency Manage- 
ment, and, just a short time before his death, he was instru- 
mental in making available to the Industrial College for the 
Armed Forces some of the more important studies relating to 
safety and security of industrial installations. He had many 
friends among members of the Army Ordnance Association, all 
of whom will revere his memory for the kindly, prudent, and 
loyal fellow citizen he was.—L.A.C. 


Richard G. Woodbridge, Jr., technical specialist and former 
director of the old Brandywine Laboratory of the Du Pont 
Company, died November 7, 1946, at Wilmington, Del. He 
joined the company as a research chemist in 1908. 

Born March 18, 1886, in Towa City, Iowa, he was graduated 
from Massachusetts Institute of Technology in 1907, remaining 
there as a research assistant on cellulose two years after re 
ceiving his B.S. degree in chemistry. 

His first Du Pont assignment was in the smokeless-powder 
division at the Experimental Station, Wilmington. He became 
division head in 1911 and four years later went to Carney’s 
Point, N. J., as a rifle-powder expert. 

He returned to the Experimental Station in 1916, where he 
assumed charge of research on black and smokeless powders for 
four years. In 1920 he was advanced to manager of the cellulose 
division of the chemical department in the Wilmington office, 
and one year later was made director of the Brandywine Lab 
oratory of the smokeless-powder department. 

In 1927 he became director of the chemical division of the 
smokeless-powder department, remaining in that post until 1937, 
when he was appointed assistant chemical director of the smoke- 
less-powder division, explosives department. In 1940, he became 
technical director of the military-explosives division, now the 
nitrocellulose and sporting-powder division. With the cessation 
of war activities in April 1946 he was made technical specialist 
in the technical division of the explosives department 


NorICcE has also been received of the deaths of the following 
members of the Association: A. P. Ayres, Cleveland, Ohio; 
Frank Bannerman, New York, N. Y.: E. C. Barkley, Houston, 
Tex.; G. B. Barnes, Atlanta, Ga.; B. T. Bisgood, Washing- 
ton, D. C.; M. L. Booth, Los Angeles, Calif.; E. H. Bostick, 
Amite, La.; R. A. Cannon, Wynnewood, Pa.; G. B. Crowther, 
Cincinnati, Ohio; Curtis Dare, Detroit, Mich.; R. S. Drum- 
mond, Detroit, Mich.; R. J. Du Bois, Van Dyke, Mich.; R. M. 
Dugdale, Dedham, Mass.; H. C. Ehrick, Marion, Ohio; J. E. 
Ericson, Dover, Pa.; C. E. Ford, Cincinnati, Ohio; M. A. Frost, 
Latrobe, Pa.; J. W. Gardner, Shelby, N. C.; C. H. Hummel, 
Chicago, Ill.; W. A. Maxwell, Denver, Colo.; C. H. McCrea, 
Cleveland, Ohio; J. E. Melson, Plainville, Conn.; W. M. Moore, 
Wilmington, Del.; L. G. Neil, Rochester, N. Y.; A. B. C. 
Nicholls, Aberdeen, Md.; J. J. Prindiville, Framingham, Mass. ; 
R. A. Pulfer, Detroit, Mich.; A. R. Rember, Cincinnati, Ohio; 
C. E. Roberts, Ephrata, Wash.; A. B. Schmidt, Evansville, Ind. ; 
C. W. Seiberling, Akron, Ohio; S. M. Siesel, Milwaukee, Wis. ; 
O. R. Sommerfeld, Detroit, Mich.: H. R. Steelman, Detroit, 
Mich.; S. B. Way, Milwaukee, Wis.; O. A. Weiss, New York, 
N. Y.; G. R. Wood, Eau Claire, Wis.; P. L. Wood, Attleboro, 
Mass.; P. M. Wooden, Mansfield, Ohio; E. P. Wroth, Erie, Pa.; 
and William Zwicky, Oshkosh, Wis. To their relatives and 
friends, ARMy ORDNANCE, on behalf of the Association member- 
ship, extends condolences. 
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THE GREAT PARIS MYSTERY 


Now it can be told! The accompanying photo is of the famous 
Mystery of Paris. Many a visitor to the Paris museum of enemy 
equipment in the Ordnance Building at 33 Champs Elysées, will 
recall this amazing shell case. Originally it was a Czech 10.5-cm., 
but to the idle curious who were always asking silly questions it 
was explained in various ways: 

It was the new German secret development of a 
chamber gun; a new idea for high velocity; TNT used as a 
the new full-automatic 


rubber 


propelling charge—“it always does it”; 
machine gun. 

It might be mentioned that few ordnance men received such 

answers; also, no artillerymen. Yet not 
one of those questioners thought to ask 
how such a case could be inserted in a 
gun if it was originally made that way, 
or extracted if it happened to be a by- 
product. 

This 105-mm. shell was made by Cesko- 
slovenska Zbrojovka at Brno in Septem- 
ber 1936 the Vz. 
Model 35. the brass 
case is 263g inches. Diameter at the 
mouth 4'4 inches, and the 
same in back of the bulge. That intriguing 
and 5% 


and known 
Over-all length of 


was 


as 


(inside) is 


bulge is 5 inches long inches 
in diameter. 

The case was found by the writer on 
the big ammunition 
Regensburg, about 100 miles west of 
Niirnberg. The dump had been badly 
bombed, and a few incendiaries had taken 
their toll of the thousands of tons of as- 
sorted ammunition stored there. This case 
is one of the most interesting “cook-offs” this writer has ever 
examined. 


It is purely a guess, but apparently heat got to the live round 


German dump at 





“The Mystery” 





following depots: Indiana Arsenal, Charlestown, Ind. ; Jolier 
Arsenal, Joliet, Ill.; Radford Arsenal, Radford, Va.; Sunflower 
Ordnance Works, Lawrence, Kans.; Holston Ordnance Works 
Kingsport, Tenn.; Wabash River Ordnance Works, Newport, 
Ind. At these plants, a portion of the ammonia will be Converteg 
into nitric acid which will be neutralized with the balance of 
the ammonia to produce a water solution of ammonium Nitrate 

The water solution will be shipped to the following plants for 
graining, conditioning, and bagging: Cornhusker Ordnanee 
Plant, Grand Island, Nebr.; Nebraska Ordnance Plant, Wahoo, 
Nebr.; Milan Arsenal, Milan, Tenn.; Ravenna Arsenal, Apco, 
Ohio; Illinois Ordnance Plant, Carbondale, IIl.; Iowa Ord. 
nance Plant, Burlington, Iowa. 

The ammonium nitrate produced in this program, to be Carried 
out at an over-all estimated cost of $40,000,000, will be shipped 
overseas to occupied areas to aid farmers in raising their ow, 
food requirements. The program is expected to be completed jr 
August 1947 with a total of 684,000 short tons produced by late 
summer. 


BOMBING ATTACKS ON GERMANY 


A survey of strategic bombing states that the RAF lost 79,28) 
airmen killed and the United States AAF 79,265 in the allie 
bombing attacks on Germany. When the allied air offensive op 
the Western Front was at its peak, 28,000 operational airplanes 
manned and serviced by 1,300,000 men, were in use. 

The RAF lost 22,000 aircraft and the AAF 18,000 aircraft jx 
the attacks. The survey found that the raid on a German city 
which battered Germany most was that by the RAF on Ham. 
burg in August 1943, when the Germans estimated 60,000 to 
100,000 persons were killed and about one-third of the houses 
were destroyed. 

The figure of 79,281 RAF airmen lost is the total killed 
to May 1945 of Bomber Command only in northwest Europe 


CIVILIAN DIRECTS CANADIAN RESEARCH 


In a precedent-shattering order-in-council, the Canadian Goy 
ernment has named a 37-year-old civilian scientist, Toronto-born 
Dr. O. M. Solandt, chairman of the brand-new, central and inde- 
pendent Canadian Defense Research Board for the three armed 
services. The young scientist, a graduate of the University of 
Toronto, 1931, will direct all research for the three services and 
will sit in as a fourth member of the Canadian chiefs of staf 
committee. : 

Although a civilian, he will rank on a par with the military 
members, Lieut. Gen. C. Foulkes, Air Marshal Robert Leckie. 





and Vice Adm. H. E. Reid. He will also have the same top 
ranking authority as chairman of the new research board. 

The new board is to be an independent “corporate” body. lt 
will have direct control over military research and supervisory 
control of the development of new weapons and equipment for 
the three services, and is expected to handle everything up to and 
including production of “prototypes” with the services looking 
after development of engineering design and ultimate use 


to soften or anneal the mouth of the case. Possibly it was an 
AP-tracer round. The heat then possibly fired the tracer capsule, 
which ignited the powder slowly at the front. The expanding 
gas then stretched the soft mouth into this shape. 

How many ammunition dump fires this writer has examined 
cannot be recalled, but never before—or since—has he found 
anything like this. The bulge is as perfect as though it had 
been hand-spun. It makes an excellent fancy vase!—PuHitir B 
SHARPE. 

















NAVY ORDNANCE AT WHITE SANDS 


On October 30, 1945, the Army Ordnance Department ex- 
tended an invitation to the Navy to use the Army’s proving 
ground at White Sands, N. Mex., for flight testing of guided 
missiles developed by the Navy. The Navy accepted the invita- 
tion, and construction of the station has proceeded on a co- 
operative basis. The Army Ordnance Department has assisted 
the Navy in erecting housing and laboratory buildings and in- 
stalling equipment for flight testing of Navy missiles as well as 
providing buildings for use of both services. 

The test unit will serve the Bureau of Ordnance, Bureau of 
Aéronautics, the Naval Research Laboratory, and any other 
naval agency that needs to use the large area available at this 
Army Ordnance proving ground. 


ORDNANCE FERTILIZER PLANTS 


Actual production of fertilizer-grade ammonium nitrate by 
sixteen Ordnance plants that formerly produced explosives be- 
gan late in October. The fertilizer will be made available for 
shipment overseas, and distribution in occupied countries will 
be under the supervision of the War Department’s Civil Af- 
fairs Division. 

Anhydrous ammonia, the basic raw material, will be pro- 
duced at the Ohio River Ordnance Works, West Henderson, 
Ky.; Missouri Ordnance Works, Louisiana, Mo.; Cactus Ord- 
nance Works, Dumas, Tex.; and Morgantown Ordnance Works, 
Morgantown, W. Va. 

This brand of ammonia will be shipped in tank cars to the 
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NEW GUIDED MISSILES CHIEF . 
Dr. H. K. Skramstad has been appointed as chiei of the 
‘ded-missiles section of the National Bureau of Standards 

“a Skramstad came to the Bureau of Standards in August 

oa as a physicist in the aerodynamics section. Until the out- 

break of the war he was engaged in studies of wind-tunnel 
turbulence and the investigation of the stability of laminar flow, 
important in the mechanics of air flow over surfaces. In 1942 he 

became technical assistant to Dr. H. a Dryden, associate di- 

rector of the Bureau and chief of the mechanics and sound 

in the development of guided missiles and played a key 


division, ' 
evelopment of the BAT. 


part in the d 


BATTLE CASUALTIES 

Casualty lists for World War !1 released by the War De- 
partment set the number of Army battle deaths at 229,238 for 
all theaters, and the total number of battle casualties of all 
types, including wounded, injured, captured, and missing, at 
948,418. The figures cover the period from December 7, 1941, 
through February 28, 1946. 

The difference of 719,180 between the total casualties and 
the total deaths represents 691,700 returned to duty, 16,273 car- 
ried as wounded, 3,083 former prisoners of war not yet ac 
counted for, 7,814 missing in action still subject to search, and 
310 who died while in captivity and who were already counted 
in the total-deaths figure. The figures do not include such non- 
battle casualties as illness not the result of action, training 
accidents, domestic airplane crashes, and traffic deaths and in- 
juries traceable to civil life. 

The War Department cautioned against considering the total 
casualty figure of 948,418 as representing that many individuals 
Many persons were injured or wounded twice and other in- 
dividuals fell into two or more casualty categories. For example, 
a man wounded and then captured is counted as two casualties 
Figures on the number of separate persons who became casual- 
ties were not available. 

The European Theater, with the greatest man power, suf- 
fered the highest number of casualties in all brackets. Of the 
592,074 total battle casualties recorded in the ETO, 106,261 were 
killed in action; 386,075 were wounded in action, of whom 
16,240 later died; 76,671 were captured, and 778 of this group 
died; and 23,067 became missing of whom 8,798 later died or 
were declared dead. 

The Mediterranean theater, with 178,602 total casualties and 
43,200 deaths, was second in total casualties followed in order 
by the Pacific Theater commands, the China-Burma-India The- 
ater, Africa-Middle East, United States Army Strategic Air 
Forces (the B-29 command in the CBI and Pacific areas), 
Alaskan Department, and the Caribbean and South Atlantic 
areas. 

The total number of persons killed in action reached 173,441 
The other 55,797 included in the battle-deaths total of 229,238 
are accounted for as follows: 26,908 died of wounds or injuries 
suffered in action; 9,617 died while captured as prisoners of war 
or as internees of neutral countries; and 19,272 on whom an 
administrative finding of death was made under Public Law 490, 
Seventy-seventh Congress, while in a missing status, or were 
reported dead. 

Personnel captured in all theaters totaled 124,927, of whom 
111,917 were later returned to military control. 

Missing persons totaled 51,115, but the end of the war has 
solved many of these cases. A total of 24,029 persons missing 
in action were returned to duty, and 19,272 were determined to 
have died. 

Of the total casualties of 948,418, officers suffered 98,066 and 
enlisted personnel suffered 850,352. These were in the same 
approximate ratio as officer and enlisted strength on V-E Day, 
when Army strength was at its highest 
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ORDNANCE QUIZ 


A Few Brain Twisters To Test Your 
Ordnance Knowledge 


Prepared especially for this issue by 


F. W. Foster Gleason 


THE ordnance work and interests of most of us tend to 
be narrowed by specialization—to the detriment of our 
over-all ordnance knowledge. Because a comprehensive 
understanding of the various phases of ordnance must add 
to the individual’s interest—and our Association’s strength 
—this “quiz” is presented to our readers. Check the word 
or phrase you think is nearest the principal ordnance mean- 
ing of each question then turn to page 369 for the answers 


(1) firepower, strictly speaking, means—A: range and 
accuracy of a given weapon. B: energy of each discharge 
or burst. C: number, weight, and power of projectiles de- 
livered in a given time by a weapon or unit. 1D: pressure 
strength of a gun barrel 


(2) frangible bullets are used principally for—A : train 
ing gunners in aérial combat. B: blank cartridges. C: pres 
sure tests of high-power loads. D: guard duty 


(3) in 1942, responsibility for the design, procurement, 
and supply of the following large class of matériel was 
transferred to the Army Ordnance Department—A: 
Chemical Warfare equipment. B: Air Forces armament 
C: electronic equipment. ID: trucks and other noncombat 


automotive equipment 


(4) 6x6—A: any 6-whecled vehicle. B: a 6-wheeled 
vehicle, all of whose wheels are power-driven. C: an Army 
truck which has been overhauled six times. D: a 6-cham 
bered rocket discharger 

(5) canister—A: a metal container for shipping small- 
arms ammunition. B: a shell which is detonated in midair 
by a time fuze. C: an artillery projectile, without explosive, 
which scatters its load of bullets in the manner of a shot- 
gun charge. D: the cylinder of a counterrecoil mechanism 


(6) semifixed ammunition is generally used with—A: 
naval guns. B: pack artillery. C: the heaviest antiaircraft 
guns. D: howitzers. 


(7) the M3 (General Grant) tank differs from other 
medium tanks by—A: a small, highly placed turret. B: 
two cannon (besides machine guns). C: the first 75-mm 
gun ever mounted in an American tank. D: side mounting 
and very limited traverse of its main gun. 


(8) snake—A: a device for clearing obstructions from 
gun bores. B: a flexible tube filled with high explosive 
and used to detonate land mines. C: an articulated tank- 
recovery vehicle of extremely low silhouette. D: a flexible 
connection for heavy towing. 


(9) third echelon maintenance—A: work performed by 
an established pool of service units. B: preventive mainte- 
nance performed by user or operator of any equipment. C: 
fixed installation in rear areas, performing complete re- 
conditioning and limited manufacture. D: maintenance and 
supply organization in close support of using troops 


(10) conversion—A : an official change of an Ordnance 
model. B: alteration of an Ordnance item in such manner 
that it becomes another item. C: the processing of an item 
through the Ordnance Committee. D: changes made in an 
item during research and development. 
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A Record of Industrial Achievement—Part IV 
F. W. Foster Gleason 


THIS is the fourth and last installment of a series presenting 
a directory of the Ordnance establishments extant as of August 
14, 1945—V-]J Day. The first installment of a glossary of ord 
nance terms follows immediately.—EbiTor. 





SoutH Dakota: 
Black Hills Ordnance Depot, Igloo. 
TENNESSEE: 
Chattanooga Regional Office, Chattanooga. 
Chickasaw Ordnance Works, Millington. 
East Tennessee Ordnance Works, Copperhill. 
Holston Ordnance Works, Kingsport. 
Memphis ASF Depot, Ordnance Section, Memphis. 
Milan Ordnance Center, Milan. 
Milan Ordnance Depot, Milan. 
Volunteer Ordnance Works, Chattanooga. 
Wolf Creek Ordnance Plant, Milan. 
TEXAS: 
Baytown Ordnance Works, Baytown. 
Bluebonnet Ordnance Plant, McGregor. 
Cactus Ordnance Works, Dumas. 
Dallas Regional Office, Dallas. 
Dickson Gun Plant, Houston. 
Fort Worth ASF Depot, Ordnance Section, Fort Worth. 
Houston Regional Office, Houston. 
Lone Star Ordnance Plant, Texarkana. 
Longhorn Ordnance Works, Marshall. 
Ordnance Unit Training Center, Texarkana. 
Pantex Ordnance Plant, Amarillo. 
Red River Ordnance Depot, Texarkana. 
San Antonio: Arsenal, San Antonio. 
San Jacinto Ordnance Depot, Houston. 


UTAH: 
Ogden Arsenal, Ogden. 
Salt Lake Branch, Ogden Arsenal, Salt Lake City. 
Tooele Ordnance Depot, Tooele. 
Utah ASF Depot, Ordnance Section, Ogden. 
VIRGINIA: 
Field Service Suboffice, 
Monroe. 
Nansemond Ordnance Depot, Portsmouth. 
New River Ordnance Plant, Dublin. 
Radford Ordnance Works, Radford. 
Richmond Regional Office, Richmond. 
Submarine Mine Depot, Fort Monroe. 


Submarine Mine Depot, Fort 


WASHINGTON: 
Mount Rainier Ordnance Depot, Tacoma. 
Ordnance Automotive School, Tacoma. 
Seattle Regional Office, Seattle. 


WEsT VIRGINIA: 
Morgantown Ordnance Works, Morgantown. 
West Virginia Ordnance Works, Point Pleasant. 
WISCONSIN: 
Badger Ordnance Works, Baraboo. 
Milwaukee Regional Office, Milwaukee. 
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A Glossary of Ordnance Terms 


With Some Explanatory Notes on the Ord. 
nance Department and Ordnance Matériel 


THE term “ordnance” may be used to embrace Nearly all thy 
munitions of war, except food, clothing, raw materials, and the 
like, or its meaning may be restricted to heavy SUNS—cannop 
and mortars. However, use of the term in this glossary follows 
the practice common to the Ordnance Department and the Arm 
Ordnance Association and embraces that matériel which jg cy. 
rently the responsibility of the United States Ordnance De. 
partment. This glossary will be continued in succeeding issues 

ammunition (ammo.): explosive devices, aj 
projectiles for military use, including bullets, shot, fuzes, chemj. 
cals, pyrotechnics, and the like. 

amtrac: An amphibious tracked vehicle. 

antiaircraft (AA): Though all weapons which can be brougly 
to bear may be used in ground defense against aircraft, oy) 
those which were designed for or adapted to this use are desig. 
nated as AA weapons. Our principal AA weapons now arc th 
caliber .50 machine gun, 40-mm. Bofors automatic gun, 9)-mm 
gun, and 120-mm., the Army’s largest AA gun which hurls , 
50-pound shell to a height of 9 miles. The Navy uses the Oerlikg 
(20-mm. automatic), Bofors (40-mm. automatic), and powerfyl 


Explosives, 


5-inch (nonautomatic) guns. 

anti-motor-torpedoboat (AMTB): When a powerful gun was 
indicated to combat enemy motor torpedoboats which ran cloy 
under the heights along the Italian coast, a special mount 
permitting abnorma! depression of the gun tube 
It is the mount M3 for the 90-mm. AA gun. 

antitank (AT): Both defensive and offensive action against 
tanks is generally covered by this term. AT matériel includes 
mines (which see), pits and traps, barriers, bombs, grenades 


was developed 


rockets (see bazooka), and artillery. Because artillery combines 
mobility, accuracy, range, and destructive power, it is general 
considered to be the best all-around antitank weapon. In th 
latter months of the war our principal AT guns were the 57-mn 
(replacing the 37-mm.); the highly mobile, low-slung 76-mm.: 
and the heavier, slightly more powerful 3-inch. These were towed 
guns—the 57-mm. being an infantry-accompanying weapon 
Many other guns, though not designated AT, were used suc 
cessfully, as occasion offered, in antitank work, the 90-mm. gun 
on both AA and AMTB mounts being an outstanding example 
Tank destroyers (which see) were of inestimable value in de- 
feating enemy armor. 

arming: Putting a fuze in condition of readiness to function 
usually by removing safety devices at the time that a shell, bomb, 
mine, or the like is prepared for immediate use. Delayed arming 
may be made to occur after firing, dropping, or planting the 
explosive. 

armor: A shield or sheathing which protects personnel or 
matériel. Homogeneous armor has the same physical structure 
throughout; face-hardened armor has a relatively thin, hard 
layer on the surface but a tough, relatively soft body. Cast 
armor is usually homogeneous; rolled be either 
homogeneous or face-hardened. 

armor-piercing (AP) and armor-piercing, capped (APC): The 
AP projectile is made of high-carbon, heat-treated alloy steel 
(in contrast with the common forged steel of the high-explosive 
shell) and is fashioned with an extremely hard head and a 
relatively soft, tough body. The APC projectile—designed espe- 
cially to penetrate face-hardened armor—is an AP projectile 


armor may 


the slightly blunted nose of which is fitted with a cone-shaped 
cap of forged alloy steel, face-hardened and with soft, tough 
body. The hard face of the cap breaks up the face-hardened 
armor surface while the softer body of the cap absorbs the 
shock and prevents the break-up of the nose of the projectile 
APC projectiles are fitted with a windshield (which see) and 
may contain a small charge of quite insensitive explosive (am- 
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is generally used). This is detonated by a 
P projectile which is without a cavity for 


monium picrate 
hase fuze. An A 


explosive charge is designated “AP shot.” ) ; 

armor thickness basis: Term indicates thickness of armor that 
would be required to give equivalent protection if placed normal 
to the line of fire instead of being sloped at calculated angles. 
hall ammunition: Cartridges loaded with solid bullets. Used 
to differentiate these from tracer (which see), incendiary am 
munition, and the like. 

ballistics: That branch of applied mechanics which treats of 
the motion of projectiles internal, while in the gun— external, 
aiter leaving the muzzle. 

bangalore torpedo: A nontlexible tube filled with high explo- 
sive. _It is used chiefly to blast a path through barbed wire or 
mine fields. 

barbette: An emplaced platform mount for artillery; also a 
fixed superstructure on an armored vehicle—usually with gun 
mount of limited traverse. In the latter sense it is often called 
a “sponson.” 

bazooka: So called from its supposed resemblance to a popular 
comedian’s jazz horn. An infantry-accompanying, rocket-firing 
weapon which is carried and tired by one man assisted by a 
loader-ammunition carrier. The M9 launcher fires a 2.36-inch 
rocket and the M20 launcher a 3.5-pound rocket. These are fin 
stabilized projectiles which bear in the nose a shaped charge 
(which see). Developed by Ordnance in time for the North 
African landings, the bazooka was highly successful in antitank 
and antipillbox work. Though sighted for several hundred yards’ 
range, its most effective range is about seventy to one hundred 
yards 

boattail: The tapered rear end of most modern projectiles 

body armor: Modern body armor (which is designed in the 
small-arms development section of the Ordnance Department ) 
comprises not only the universally worn steel helmet and the 
much-used “flak suit” of the airman, but many special-purpose 
pieces such as the apron and leg guards of the mine-disposal 
crews and the facial armor of the observer. Many types and 
materials have been tested: Steel, save for the helmet, is too 
heavy; aluminum, nylon, glass cloth, woven copper, and various 
fibers have been tried, alone and in combination. Aluminum 
plates combined with multilayered nylon has tested well, and 
plastic armor is also favored. 

bogie: An assembly of one or more idler wheels with supports, 
attached to the chassis of a tracked vehicle. By riding upon the 
track, it distributes the weight of the vehicle along the length 
of the track. 

bore-safe fuze: A fuze in which the firing train is so inter 
rupted that, prior to the emergence of the projectile from the 
muzzle, the flame of the fuze cannot be communicated to the 
bursting charge. 

bourrelet: The machined surface (of greatest diameter) at 
the base of the ogive (which see) of a shell; it does not enter 
the rifling but merely contacts the surface of the lands, pre- 
venting wobbling of the shell in the barrel. 

bow gun: Gun mounted on the forepart of a plane, ship, or 
armored vehicle; especially the semifixed forward-firing gun of 
a tank. 

breech ring: Steel block in which tube of gun is fixed; it also 
houses the breechblock and breech mechanism. 

brisance: A term expressing the great disruptive force (shat 
tering effect) of some high explosives, notably RDX, tetryl, and 
PETN (all of which see). 

bullet: a nonexplosive projectile for use in small arms, usually 
made of slightly hardened lead. Armor-piercing bullets are made 
of hard bronze, steel, or other alloy, and only the hardened core 
penetrates the armor. 

bullet jacket: A casing or envelope of gilding metal, copper, 
or the like which engages the rifling. Necessitated by high 
speed of modern bullets which would deform the lead core. 
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burster: An explosive charge, contained in a tube (from nose 
to tail) and used to disrupt the body of a chemical shell or 
bomb. 

caliber and calibers: The diameter of a firearm’s bore between 
the rifling lands or of its ammunition is expressed by “caliber” ; 
it may be expressed in inches, hundredths or thousandths of an 
inch, or in millimeters (25 millimeters closely approximates one 
inch) ; thus, caliber .256, caliber .30, 57-mm. gun, 3-inch gun. 
The relation of the length of a gun tube to its bore diameter is 
expressed in “calibers”; thus, a 16-inch, 42-caliber gun, or a 
75-mm. gun with a tube 40 calibers in length. (Examples would 
indicate lengths of 56 feet and 10 feet, respectively. ) 

canister: A projectile (containing no explosive) the thin 
walled cylindrical body of which disrupts just after leaving the 
muzzle. It is filled with small balls which scatter in the manner 
of a shotgun charge. Much used in 1812 and 1861, it was re 
vived for small tank and aircraft guns in the first World War 
and was widely used—with considerable success—in World 
War II. 

cannibalization: The use of parts and equipment from dam- 
aged or worn matériel to maintain or reconstruct other matériel. 

cartridge: A complete (assembled) round of ammunition. It 
comprises primer, propellant, projectile, and case 

centrifugal casting: A method of gun-tube manufacture in 
which molten steel is slowly poured into a revolving mold; slag, 
being lighter, flows to center and is removed in the boring of 
gun. 

cold-working (autofrettage): Application of tremendous pres 
sure to the bore of a gun tube so as to deform the inner layers ot 
steel beyond the elastic limit which will be reached in the ex- 
plosion of the gun’s propellent charge. Resistance to shock of 
explosion is greatly increased. 

chamber: That part of a firearm in which the round is placed 
for firing. 

combat tire: Pneumatic tire that is capable, after severe punc 
ture, of supporting its load for a considerable distance before 
ceasing to function. 

combat vehicle: An armed motor vehicle—it may or may not 
be armored—which is designed for offensive combat; it is usually 
equipped with tracks or multiple wheels. Trucks, jeeps, and the 
like—even when armed for defense—are not properly termed 
“combat vehicles.” 

component: .\n essential part of a whole item 

Composition B: A mixture of 60 per cent RDX and 40 per 
cent TNT—used as a bursting charge in some projectiles. 

cook-off: The discharge of a chambered round by the agcumu 
lated heat of the chamber following prolonged firing. A serious 
problem with automatic weapons, especially caliber .50 machine 
guns, it is combated by carefully following experience-established 
“cook-off tables.” 

counterrecoil mechanism: Hydraulic, pneumatic, or mechanical 
system that returns a gun barrel to battery (proper firing posi 
tion) after recoil (also see “recuperator” ). 

covered area: Roofed space, warehouse, or shed (but not in- 
cluding magazine) for storage of supplies (To be continued.) 


ANSWERS TO “ORDNANCE Quiz” 

(1) C. 

(2) A. Frangible bullets are formed of powdered lead and disintegrate 
harmlessly on the thinnest airplane surface—leaving a_  splashed-lead 
marking 

(3) D. In July 1942, from Quartermaster Corps 

(4) B. A 6x4 would be a 6-wheeled vehicle with four power-driven 
wheels; 4x2, 4x4, and the like, follow the same rule. 

(5) C. Though used as early as 1812, canister was used in World War 
II principally in tank guns and for short-range jungle fighting. 

(6) D. Shell is removable and replaceable so that the propellent charge 
may be readily varied for “‘zone firing.”’ 

(7) A, B, D. These three are notable characteristics of the General 
Grant. C ‘s not true, as a 75-mm. gun was mounted in an experimental 
tank in 1939 at Aberdeen 

(8) B. Propelled by tank, manually, or by catapult onto a minefield 

(9) D. A 1s fourth-echelon maintenance; B is first; and C is fifth 
Second echelon is not indicated 

(10) ‘ 

Ratina- 10-9 correct, excellent; 8-7 correct, very good; 6-5 correct, fair 
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BAR and CHUCKING TYPES 


WARNER & SWASEY PRECISION 
TAPPING & THREADING MACHINES 


Warner & Swasey field engi- 
neers are ready to help on 
special tooling problems... 


Catalogs on the Warner & 
Swasey line of machine 
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Review Staff 





Bric. Gen. DoNALD ARMSTRONG, military historian, lectures 
author, Washington, D. C. 


Cot. GeorcE S. Brapy, consulting engineer, author, editor, Wagh. 
ington, D. C. 


F. W. Foster GLEASON, military historian, ordnance analys 
editor, Washington, D. C. 


Lieut. Cor. Carvin GoppArp, small-arms authority, Washington 
et. 


Capt. MELVIN M. JoHNsoN, JR., automatic arms expert, inventor 
author, Boston, Mass 


Bric. Gen. R. H. Somers, engineer, ballistician, author, editor. 
Dover, N. H 

Cot. THoMAs K. VINCENT, arti/lerist, engineer, author, Spring. 
field, Mass 


INceNDIARY Warrare. By Col. George J. B. Fisher. New 
York: McGraw-Hill Book Company. 125 pp. $3. 


AN excellent case for the place occupied by incendiary warfare 
in recent wars is made in this work without benefit of separate 
credit or acclaim. From British experience that one ton of 
incendiary was as effective as three tons of high explosive on 
appropriate targets through a clear discussion of offensive and 
defensive tactics, the author leads up to an excellent discussion 
of the future role of the incendiary. 

He is frank in calling attention to the shortcomings of the 
weapon, and his modest claims for its success make his discus- 
sion all the more convincing. 

His style is clear, nontechnical, and very interesting—though 
slightly repetitious. The book is an excellent text for a first 
course in the subject as well as good material for the casual 
reader.—THOMAS K. VINCEN1 


['HUNDERBOLTs. By Maj. Gen. J. F. C, Fuller. London: Ske. 
fington & Son, Ltd. 139 pp. £0-12-6. 


THIS is a collection of essays first published in a number of 
British magazines. The time of publication extended from 
September 1939 to May 1945—the period of British participation 
in World War II. Nowhere else has this reviewer seen such an 
instructive and convincing discussion of modern warfare 

There are several analyses which deserve study by military 
students, both those in mufti and those in uniform. General 
Fuller’s analysis of the strategy of World War II which is indi 
cated in his essay, “Why Germany Failed,” is no less striking 
than his writing on “The Secret of Blitzkrieg,” “Military In- 
ventions,” “The War Rocket,” and “Who Bogged Us on the 
Rhine?” Indeed, the editors of this magazine have already ap- 
proached General Fuller.on the prospects of a series on this 
same subject from his pen to app€ar in these pages. 

We recommend General Fuller’s latest book as a keen insight 
into modern war. He is a most competent military analyst wh« 
also has a literary style which by its objectivity, directness, and 
fearlessness places him at the top of the list of today’s militar) 
historians.—L. A. Copp. (Continued on p. 372.) 
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SALEM'S PROGRESSIVE 
EXPERIENCE PROVIDES 
PRECISION ENGINEERING 


- SHELL FORGING PLANTS 
AND HEAT TREATING 
EQUIPMENT | 
CARTRIDGE CASE PLANTS 
GUN FORGING AND 
HEAT TREATING PLANTS 


SALEM ENGINEERING CO. 
SALEM, OHIO 











MACHINE GUNS 
of the 


UNITED STATES, 1895-1944 


By Mas. B. R. Lewis 
Historical Section, Office of the Chief of Ordnance 


This is a series of five articles which began in the July- 
August 1945 issue of ARMY ORDNANCE and concluded with 
the March-April 1946 issue. The series is now being pub- 
lished in brochure form and is available to members of 


the Army Ordnance Association without charge. 


This series constitutes the only complete and authentic 
published account which lists and describes al/ the official 
models of U.S. machine guns from the first caliber .30 


weapon up to those developed in 1944. 


Address requests for copies to 


THE ARMY ORDNANCE ASSOCIATION 
705 Mills Building © Washington 6, D. C. 














METAL CUTTING TOOLS 


“RED TANG” FILES 

“RED END” HACK SAWS 

METAL CIRCULAR SAWS 

METAL BAND SAWS 

TOOL HOLDER BITS 

ROTARY SHEARS 

“TUNGSWELD” SHEAR BLADES 

ABRASIVE GRINDING WHEELS 
also 

FLAT GROUND STOCK 

WOOD CUTTING SAWS 

MACHINE KNIVES 

ALLOY STEEL SHAPES 


Write about any of these high-qual- 
ity products. We refer you to a distri- 
butor with stocks of many items. 


SIMONDS SAW AND STEEL CO. 


__ Established 1832 _ Fitchburg, Mass. 


1 ae Boston 27, Mass. 
_-—--_ >) 


Chicago 7, Il. 
Portland 4, Oreg. 
| For Playing a 
Vital Part in 


San Francisco 5, Calif. 
Seattle 4. Wash. 
Spokane 8, Wash. 

War Production 





SIMONDS 
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McCord is producing for America’s Armed Forces 


on land, on sea and in the air. In addition McCord 
regular lines of radiators, gaskets, lubricators and 
heat transfer surface are being supplied for the 
Army, the Navy and essential civilian use. 


McCORD CORPORATION 
GENERAL OFFICES, ENGINEERING AND LABORATORIES 
DETROIT 11, MICHIGAN 





371 











Gives Paint, Rust, Scale 
the Brush Off F-A-S-T 
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ing welds and castings to surfacing concrete . . . two types of 
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Book Reviews 





American Santis. By John Frederick Muehl. New Yon. 
John Day Company. 242 pp. $3. 


THis is an account of the experiences and reactions of an 
\merican to the conditions and events that he witnessed while 
serving with the British forces in India during the war, ], . 
written without apology, without an attempt on the part of the 
author to justify or to rationalize the frightful, unbelievabj, 
suffering that he found to be the inevitable lot of 400,000,0q 
Indians. 

Your reviewer, who spent two and a half disturbing years jp 
India during the war, believes that John Muehl has describes 
completely the fantastic, revolting life that has been accepted as 
the normal rather than the actually subhuman standard for , 
huge mass of people. He believes that, in seeking the funda. 
mental causes for such appalling conditions that exist in a sup. 
posedly enlightened century, Muehl found the answer in the 
English Colonial who unconsciously condemned the system by 
saying, “England wants India without the Indians.” ; 

For those whose thinking extends beyond their immediate 
world and who are concerned with the state of man or that 
which can potentially upset a future security, this book will be 
something more than light reading.—R. H. HINeEs. 

How To Use Hanpicappep Workers. By Arthur T. Jacobs, 
Deep River: National Foremen’s Institute, Inc. 181 pp. 
$3.50. 

Tuis is a book designed to aid employers, personnel officials 
foremen, and supervisors to make successful use of the physical, 
mental and temperamental abilities of all employees. As the au- 
thor contends, many workers are “handicapped” only in the sense 
that they are in the wrong jobs while others have more or less 
obvious physical deficiencies. 

Four techniques are explained: (1) How to analyze the 
physical demands of a job to find out what characteristics of 
mind and body the worker must have; (2) How to evaluate the 
capacities of handicapped individuals to determine what jobs they 
can handle best; (3) How to match the handicapped with jobs 
they can fill, as well as the nonhandicapped; (4) How to break 
in the handicapped on new jobs. 

One important section that management will want to refer to 
frequently is an 80-page appendix which summarizes various 
physical and mental handicaps. For each type a description is 
given together with an evaluation of its effect on working ability, 
things to note in placement interviews with persons so handi- 
capped, and medical reports that may be helpful. A useful insert 
chart, 13 x 15 inches, summarizes, briefly and succinctly, the 
physical demands for 105 occupations covered by apprenticeship 


programs.—R. E. Lewis. (Continued on p. 374.) 
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is The Army Ordnance Association Book of the Month for January 
While 
ht WHERE ARE WE HEADING? 
rable 5 | ERE By Sumner Welles 
000 ARE WE A brilliant, controversial study of America’s foreign policy. 
aa HEADING 2 Welles, with a solid know ledge of what has been done in layi ing 
bed foundations for world peace, discusses our relations and policy in 
d as regard to Britain, China, Russia—and sees chaos. In a detailed 
a analysis of affairs in Europe, Asia, and in our own hemisphere, he 
ual charges the United States with throwing away her assets in inter- 
- the astionsiions. losing moral leadership, and demands a reassessment 
n by and realignment of policy and principle. 
diate Retail $3.00 To members $2.55 
that 
be THE INDUSTRY-ORDNANCE TEAM 
By Lieut. Gen. Levin H. Campbell, Jr. 

obs. The classic account of ordnance manufacture and program and the military-industrial team which 
PP. procurement in the course of the greatest war of made it a success. 

history—the definitive account of our ordnance Retail $5.00 To members $4.00 
‘ials 
We. HOLDFAST GAINES ALL BUT ME AND THEE 
ia By William and Odell Shepard By Brig. Gen. Elliot D. Cooke 
les & A brilliant historical novel of the Writing with sound insight and virile humor, 
‘i days when the Republic was young General Cooke recounts for the layman the 
al and struggling for its existence— story of his investigation of psychoses and 
re sound history compounded with neuroses among our soldiers—and concludes 
they imagination in tomorrow’s best with recommendations applicable to the 
jobs seller. handling of men anywhere. 
reak Retail $3.00 To members $2.55 Retail $2.75 To members $2.34 
r to BRERETON DIARIES 
‘ous By Lieut. Gen. 
“ opens THIEVES IN. THE NIGHT 
ndi- = diary of a man who By Arthur Koestler 
_ ought in five theaters in 
the World War II and had an A powerful, probing study of the problem of 
ship opportunity to share in J \ight it Palestine. A vital thinker, a vivid writer, Koestler 
74.) policy-making decisions in has dramatized the problems which confront the 

all of them. Retail $4.00. Jewish settlers, the Arab inhabitants, the British 
“a To members $3.40 Natitte@esese administrators of one of the world’s trouble spots. 

Retail $2.75 To members $2.34 

WORK-HORSE OF THE WESTERN FRONT 


By Robert L. Hewitt 


The story of one of the top infantry divisions of the smoothest-working, most efficient ground gain- 
World War II—the 3oth Infantry Division—one of ers in any war. Retail $4.00. To members $3.40 
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Ordnance Association only. Use the Ordnance Book Service to buy all your books. 


Order from the 


ORDNANCE BOOK SERVICE 
ARMY ORDNANCE ASSOCIATION 


705 Mills Building @ Washington 6, D. C. 














January-February, 1947 


Book Reviews 





Hait to THE Jeep. By A. Wade Wels 
New York: Harper & Brothers. Im 
pp. $2. 


THe author of this fascinating book has 
devoted a good part of several years to its 
preparation. He has assembled Most of the 
source materials, has corresponded With 
nearly everybody who had anything to dp 
with the beginnings of the famous jeep, 
and has spared no effort in obtaining ¢ : 
clusive information on the history of 
most remarkable of all military vebhjeia 
of World War IT. M 

There has been considerable contr 
versy about the genesis of the jeep, There 
can be no doubt about its beginnings at, 
time when automotive equipment of dy 
\rmy was under the jurisdiction of de 
Quartermaster General. The former Chi 
of Ordnance, Lieut. Gen. L. H. Camph 
Jr., very properly disclaimed for the Op 
nance Department of the Army any sly 
in the glory for this remarkable devel 
ment. When the argument was at 
height several years ago, General 
bell deftly bowed to the Quarter 
General and let him have the field 

In these pages Mr. Wells examines 
the various steps, gives credit to the ma 
individuals involved, both those in indy 
try and in the Army. He gives verbatim 
quotations from hundreds of qualified im 
dividuals who have expressed opinic 
about the jeep and its military applicatio 
He is especially objective throughout ig 
discussion and devotes pages in present 
the various versions of the origin of ff 
name 

Already in this magazine, especially 
an article by Col. E. P. Hogan (* 
Jeep in Action,” September-October 18 














p. 271), we have discussed the subject 
the jeep and its well-earned place as 
military vehicle. Once again we congré 


. . . : late all those who have had a share in# 
It took long research by skilled chemists in our modern laboratories to 


develop Nox-Rust Non-Corrosive RUST REMOVER. A scientific blend of 
active, “wetting” and inhibiting agents, it 

(1) Rapidly loosens and dissolves rust 

(2) Does not affect critical dimensions 

(3) Leaves chemically clean surfaces that make excellent paint base. 

(4) Is easily applied by dipping, wiping or brushing 

(5) Is long-lasting and economical to use 
USES: Wherever rust has attacked tools, parts, machinery or equip- 
ment—and especially on machined precision surfaces such as bearings 
where close tolerances are held. 


notable achievement. 

It is especially appropriate that the a 
thor dedicated his volume to his son, 
Lieutenant Albert W. Wells, who 
awarded the Bronze Star Medal, April 
1945, for heroic achievement in connecti 
with military operations against the enet 
on the Munda Trail, New Georgia, So 
mon Islands, from July 16, 1943, to Jt 
19, 1943 

The citation appropriately reads in pati 
Other Nox-Rust products, covering the whole Full details on RUST REMOVER “While proceeding along the trail, Lie 


field of metal protection, and engineered recom- and a new catalog of Nox-Rust n 
mendations by trained representatives. are avail. products will be mailed on re tenant Wells and two other officers 


ane to ot Setueny quest. WRITE TODAY! into an ambush of Jap machine-gun 


SAVES Chemicals fer Anmanrican 9 MBI 7% SAVES which wounded two officers. Hastily lea 


ing the jeep, Lieutenant Wells, without ® 

METAL MONEY gard for his safety, assisted the severe 
s wounded officer back along the trail aw 

iN \ from the ambush area.” Heroic men af 


= ite trustworthy jeeps participated in coum 
CHEMICAL CORPORANY\ON less such engagements in World War 
2447 S. Halsted St. Chicago 8, Mil. Our thanks to them all—L. A. Con 
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